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10 



21 



u 2 _ xb ^->- 4 - [ [3- C ( 5 -*?)V- 2-y^)V- 4 

mm *h* 9 si 7x^] ^>-e>yo^>»t*o *** 

C23 lBi££>#J, 
C7 93 A'^JUfclK^ft^ifB C7 8 3 IBftOffiU 
C8 0 3 5t 

H 

(B) 




COOH 




15 ©^□K^y^^rTSJifB C23 fE«<£#J> 
C8 13 



(C) 



COOH 

20 To 3 T?mt>2n%fc&Mhh<te : £<DM-£tc.\* J tO-7v YvvV (fcfcU 
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22 

3rT£_k§2 C23 gB®coS!U 

5 C8 23 $&#*Hit:£ 




10 Tf&£_hfE C8 1) GttOffl, 
(8335$; 

(D) 

COOH 

-CH 2 -$fctt-NR 12 - (R^^TK^^SfcfiCi.eT;^;^.^ 
15 -T) K^fSfcSCi.sT^l/VSS, 



20 C8 43 gfcfrlijgxS 
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23 






10 



C8 5D _hfB C10D , CIS), C2 4D *ft« C2 8D fa*«Xfc***b 



M^fctt**^. WcConcentratl o ntt«PUfc«i«4 
15 l«S«tt(Dtt UM) ^-T. **, P<0. 0 1 (Student' s 
t t e s t ) . 

•tt#HR» (0. 5% *^IH2*n-*J!Mrt» Ott«««W <* 
20 »«<fi^B (ng/dl) tat. 
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mt. t^is (o. 5% ^mji/d-xm omt^m^-^ 
m mmm 4 1 <D<t^m^m) ^t. ^testA^^ra (#o s^t. 
ratttt-r u >&aft*&tt&»«i (Mu/mi) £^-r. ip6E6t?, 

5 

10 #WfcWfcfcJ:Ji«BL7bfb<&#l (I' ) , {b-&#J (I) , it^m (I 

- 1 ) , it^m < i - 2 ) , ( i - 2 a) , (i-3) , it&m 

(1-4) > -fb^ (I-4A) > fc&m (la), (lb) , {t&Qa 

(II) , fbUr^ (II a) . \t&m (lib) , tt&m (in) x fls<&$& (IV) , 
ik&m (IVa) , (IVb) , (A) , fc&m (B) , {b-&$J 

15 (c) , Yb-&4& (d) -e&§ 0 ik&W (i-i) , fls-B-fc (1-2) , ik&W 

( I - 2 A) , {b"&«& (1-3) , 4t&m (1-4) , fc&m (1—4 A) 
25 5 Sfc«6*Of f MM^V^ns. ±|2 r5ft^Ll4* (£F£b< 

;u> cb] ^yx>, [b] ^>x-r$^ 
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WO 2004/041 266 

25 

7Y [2, 3-b] f*7i/ 77X tfn-JK fc!?V- 
;K fc?Ui», tU5^> &)#*JZ>. <-f>F~;W -fVOH 

u>, 7^^i^>, ±^^u^>, ^y^u>> >->yu>, 

5 5-*M'JX 7xt>b»J'^ 7*U3», 7xt^X 

10 #ff*b<* ft7xX *W [b] Wx>, [b] 7 

^>;c**i*v*-;k ^>^7y-;v, ^>x-rv^T^-;K i-? 
Y [2, 3-b] ft7i>, OP-^ #;w\V-;k ^rv- 

20 A^VOTUP^StUtH mX\Z. (1) *ft>MU555 

McD^StatS. (2) #;i^*~>;vak (3) x;v*>m*. (4) c 1 _ 4 t 
(6) c^jj^M ^atf;K -iv?* 

D^^>^*^7SKS (-NHS0 2 CF 3 ) 
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O /O 



_ ^ _ ^ — IT-NH jj— NH 

°Y NH S T NH N "° ° N ^°' s ° 

O * O 

=i — r =i — r — n — v h — v— r 

S NH NH NH N A- Q 0 -^ NH 

Y Y ° s • Y 

so o 



,o 



ir-? — i — r — IT 



NH 



N'^O . HO' y° N ^ N "' N 
H OH 

=r-f ° =r^° 

O NH S NH 

Y % Y 

o o 



n i 



NH 



— li f H 

fb-&ft (I* ) > (I) fe«fc« (I a) Kl&^T, SP«tiI^UT^T 

Cb] ^*-:7aL>> ^>v* [b] y^>, ^>x^-=¥-y-y— ;k ^>w»y 
-;k ^>x-fvfTy-jk t7h [2, 3-b] ^^3i>, ^^>, 
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-fb-er^ d' ) > (i) fecttK (iv) \z&^t, mqu. 



5 ^rc«-Y-COOH^^$e,^gm«^l/T^T ! bckV^S^^-rc 
-;k ^>X-fVf7y-;k t7h C2, 3-b] ft7iX 7^>> -f 



15 U>^^ («. ^^^>^**5/, X^>S?**5/*) ;^hD->T 

.(C x _ 6 ) T;WW;«tftS*lX^T«>J:^4l;» (C 2 _ 6 ) 7JHrX>W ; 
«tlT^Tt>0:^te« (C 2 _ e ) 7;V*X>V; S^nTViT%<fcViC 3 _ 8 ^ 
^P7^^;iilftSnWTfe±Va<ft» (Ci_ 6 ) 7iV^->;tHa^ 

^ji^Psfcxjw x^;kx;i/*~,M£) ; 4£*R <c x _ 8 ) 7;u 
25 s;v7$y ; f^nx^t%J:W (Cj-s) 7;v^;v-*;v^x;w7 5 
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. 28 

m (c^e) 7)V^)V-ij)V^=L)V^r^ ; m$nx^Tt>J;V« (C^ 

io m&<DMwmx^>^mm^nx^x^^c 6 . 14 7^-)v^^. tt$n 
TVixt>j;^c 7 _ 16 T^;w^;v^-^v, Bmsnxwr%j;Vic 6 _ 14 y o- 

#;i^-;k mM2nx^x*>£^c 6 _ l4 y u — Mr;k75/, S 
is &£nx^x&=fc^c 6 _ 14 TU— ;i/^v> tisnt^xt. 

<fcv^y -x«:>>-c fl _ 14 T u — ;v-*;pn*-f m&£*ixv>x 
feckViCs.^TU— ;K B^^tixviXfe<ti.>c 6 _ 14 TU— 

znx^x^&^m&mmmtti', n&isnx^x*>&^c 6 _ 14 Tv — 

20 JK g&£*lX^X% t kV>C 7 _ l6 7^Jl/*;K fei^B^^nxV^XfeJ;^ 

ti)vn^)v ; mm^nx^x^ ^xji/^^ ji>m ; ^^zsmm^nx^x 
~3«) m-^u^:^ ; 3fe2^&a«tis«jft* (OT, b&*as¥£ agger 

»^b<«l^^L.3^WLX^X=b t fc< > gm*§fcd$ 2 «J£Lk #g 
mS«|WI— XWio X V>X t> 
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29 

(c».,) y;ww tttn «^l«^^;k x^;k yptr;k -fv^p 

fcfJk 'fy^K sec-^^;K tert-^;K -fV^> 

10 tiSAif© r«fcsnT^T , fe£WftSfc <c 2 _ 6 ) y)\,*r~M © r « 

(C 2 _ 6 ) T)\>fr-)Vi fcUTH ^n^;K -fV^P^ 

;k 2-^>-i— ok 4-^>^>-i— ok 5 ^-fe>-l— f 

tiSAS© r«iftsnT^T i b«fcVi«iR (c 2 _ 6 ) <d mm 

15 (c 2 _ 6 ) t»*-)H fctm «*«2-^>-i— t;k 4-^>?- 

tiSAt© r«jft$tiTViTt>J:v»«iR (Ci.,) 7;I/p*>m <o mm 
(c 1 _ 6 ) T^n^v-J tbTH #I*J£* h*->, xh^-x yn^v, 

-fy^n*^, 7|^>> 'fV^b^X sec-^b=¥'>, ^>^;V**5/, 
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30 

io iiiAf© ra^^nxv^T^cfc^ffi^ (Cj.e) TJ^;v-*;w^n;i/ 
^-^->j © r^$* (d.,) y^^v-^vtfxjv^^j turn mxu 

© r<g^ <c x _ B ) T^n^v'-*;^-;^^^ turn 

turn 0d^.^^;i/*;i/A^-f ^rt*^ x^;v^jw\^-r;i/^-^>/^:^ 
tiSAi© mm-zti-z^xh&K-?— \&m (c^) 7)\s*)\>-ij)vn 

^-OM^vM <D rs^-i&m (Clj) 7)V^rK-ti)Vn :i Ez-i)V^^-ly\ tv 

25 r{&M7K*;is&l , {&WL7)\<tr-)VS , mm7)\>3r~)Vs , 

^i&m.7K^K-tlJ^-)V7 S / ] s ^m.7)VU^r-y-ti)V^)V7S 
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31 

«AD^« («, 7*;#« : P, a^fclSB^ ; fcV« 

7 )V3r)\/?>)V7 << XJK 1£& (C a _ 6 ) 7)V*r)V*)\>*~)),, ^VTcZ-XT 

%£V><E$fc (C^e) T;P3^>;«« (Cj.e) r^a*^-*;!^:^ ; 
(ClJ 7)V*)Vtt\teM. (C a _ 6 ) 7)V^)V7s)Vy^^)V\f&m 

(c^) t^^x;^-^ ; ±iaufcx7;x;w^nTv^T%<fcv^;i/^ 

(Cl.) 7;^-*^^^^ («, ^^Wk&^A^-Ok s?x^* 
;v-^;w\* : e-i , ;v (^J> 7x-M;p;w;k l-i-y^-M^^M 

MW^mtins lXS2i, l&l^L4TO^xPlC^£^tr ; &7-Xte>> 

u swauwve'f Jk 4- t:u swauw^E'Ok 2 -^xxjktuw^-r ;k 
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32 

5 m&&Am<D mm^nx^x^^c 3 . 8 ^ djj^jh © rc,^-/ 
mm&A&<D rmm% nx^x%£ v> c 3 _ 8 p tjv^-ji —h)v#^)vi 

io v-^p^>^;p;*j;i^-;k -s? a^i/jvtuvtf— frfcEtm^ 

nyptfMMz;V75y, ^ P^^^Vkfc^sfc^T.^ y, s/^d^v* 

J0§C^£»5Sfc£*l£ 1XH21, 17^^L4^S<7)^PjM^^tJ5^^l,7 A 

20 ijBJssftfcjvaffrji/j tLx^j^n -p^y-f;K -py-p^y-ow ^y 
v>- 1 — 01^*7 ;i^-;k tfpu> ? >- i --r;w#;M*- ;i/^<h*^m^e>n 

MmSA#© m&1*nx^X>b&^C 6 _ lll TV-)l'3rJr^l <d rc 6 _ 14 

itSAi© fm^nx^x%^c 7 _ 16 7^)v^-)V^r^-^i <d rc 7 _ 
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33 

u-;v^*j fctTtt, m«7 x^;v^:*\ 1 -7-7?-;i/^% 2-^73=- 

5 mmmAmo m^nx^x%j:^c 7 ^ 16 r^jv^r)v^i <d rc 7 _ 16 
75M^?tj turn 7i*wta^it> 

S&gAp© r«^$nTViTt>^^c 6 _ 14 ru-;i/-^;^-;i/j © 

rc 7 _ 16 T^;v*;v-*;v#-;i/j turn 7xrjV7t^K 

liiAio rg|^$ nx^xfecfc c 6 _ ! 4 t u -;i/-#;u#n;i':r 
15 /j © rc 8 - 14 ru— ;vrsyj tim ^>v-f 

JV75 7, t7b-fJV7S;S:»^ni>, 

lIIAi© r«j^$ nxt^x *> «k v> c 6 _ x 4 7 y 
<d rc 8 _ 14 ru— ;i/-^j;^-;w^>'j tutu ^>\/-r 

20 amSAp© rs^taxviX%«fcv^y-x«^-c 6 „ 14 TU-;w-^ 
jwit-ova-^j © rqEy-xtt3?-c,_ 14 ru— ;v-*-«'/t*-f;^^ 
j/j turn 0S*fc& 7i-^*w«'fji/*+'>, ^^jfc&^/re-fjv 

«&»Ai£(D rg^$nxvixt>«J;ViC 6 _ 14 TU-;i'^;^-;H © rc 6 

25 _ 14 yU~;i/7Jl/*r:;kl tim 0»J*.fc& 7x^XMnjk 1-2-7 

b&Sas*© rg^isnx^x%«fcvic 6 _ 14 Tu— JV7,;w7^ , -;i/j ©. 
r c 6 _ 14 7U-;vx;i/7^^ji/j ttttt, 09*.^ 7x-jw;V7^-;k 
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34 

lilAi© rg&£nTV*Tt>j;<,iC 6 _ 14 TU — ;ux;v*zui'T^yj 
© rc 8 _ 14 7'J-^;v^;i/7^yj iUTit #)7Lfc£, 7xz;i/x;^ 

m**isi turn ai*.^ is**0T#fl.te3s*jSF?, ^nm^Rtxm^m 
10 rc 3 _ 8 ->^DT;w^;i^-^;^-;wTsyj , mmm^sw-iz&mm^ 

#t?5^ViL7S1S^^;^-;vj , rc 8 _ 14 TU-;v^>'j , rc T _ 

15 ;ki , rc 6 . H 7U- )V-i*)Vi£~}i'T^si > rc a _ 14 xu-;v-:*ui^ 
-jp^v-j » r^y-x«y-c 6 . H 7U-;i/-*;PWM*'>j , 
rc 6 _ 14 TU-;^;^-;H , rc 6 _ 14 ru-;i/^;P7^r:;pj , rc 6 _ 

7y*JS^ 3*^^11^) ; hHD^F 

;kC 6 . 14 7'J-^ (KC 6 . 14 7'J-MAay>I?, th'n^y, 75 

A /\ay>ftsntnTt)j:vifi« (c a _ 6 ) t;m^;k 

)Vt$~)\<. am. (C!. s ) rjv^vtt. (c^) T;t^;i/x;k:7^ - 
v^ji/^^rv-;v, *;wve>t;w, ^auw^E-r ;w (c^g) 7 
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;^;w-*;w\^;k (c x _ 6 ) 7;wu-*;w\^;w 

7$ a Aoy>fb£nTvvr i bJ:v>« (c,.,) t;wk =e/-^ 

c 3 . 8 ^07Mjk « (c 1 _ 6 ) 7;m*^ fi».(c,.,) 
^-#;M?x;k <g$* (c x _ 6 ) t;w^^, i&m (c x _ 6 ) 7;Wkx;p 
7wx;k (c t _ 8 ) t;wi/x;i/^-;k ±Bb&x;wWb3nw 

10 _ 6 ) r^^-^w^-r jk (Cj.,) 7;!^;w-#JW\^-r;k 

V*) ; C 7 _ ia 7^;V*Jk*^> (KC 7 . 16 77;WVt^->«AD^>If, 
tHD^X 757, ADy>'fl53nTVJTt»J:^fi» (C a _ 6 ) 7;MfJk 

*/-x«^-<£» (c x _ 6 ) 7;vw5/, t;-xsy-c 6 . 14 7'J 
15 _ ;l/T ^ y> c,.,^o7m (c x _ 6 ) T;v3^i/, (c x _ 
6 ) r;i/3^->-*;i/^-JK (c x _ 6 ) 7;wi^*% te* (c,. 6 ) 

-« (dJ t;v^;1/-^;wi^;k (Cx_ 6 ) 7W-* 

20 A^-f jk * / - - c 8 _ i 4 7 u * ;wt n 

(09, 7U;k fcfU^Jk fizJV«) (««*SS^ny>R?, 
25 X«y-C 6 . 14 7'JHl/757, C 3 . 8 ^n7^ tttt (C,.,) 7;P 
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36 

i3)vn^)w "Es-i&m. (c a _ 6 ) tjv^fjv-^dw^-ov. v-em cc 
-o^axm^nx^xh^) ; ^e; -ju*i?-&m (c x _ 6 ) 7)V*)\> 

7^ J ; *y-XttV-C 6 _ 14 7V-Jl>7$y ; C 3 . 8 ^D7M;i/ ; ± 
5 KLfcM«£ftTV>Tfe«kV>4BR (Cj.,) 7VUn*2/ ; itt» (C^.) T;P 

(c^e) 7)V^-)V-ti)vn^ ji cm. xT-jvuuw^-i )W ^)vti)vn 

^i^MMt^fjk 3 -^xjzjio&^/t^e-f Jim) fcEfrzm&nzifc 

^ b 5 ^^Bms^^n^tiMMnite^g^w ut ^x & 

20 ttm jl~)\>. 2-±y^M 2-tf^xx 

3, IS c e . 14 7 ij afc9-totc&fn£*rc^Tfccfc<, %&mz&*aisn 

tHiAi© rfi^$nTViTt>cfcVic 7 _ 16 T5;w^j © rc 7 _ 16 T^ 
r^M^K 2-i-7^)V^^)V, 2, 2->?7^-;i/x^;u, 3-71- 
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© rc 6 _ 14 7U-JV-c 2 _ 6 y;wrx;i/j £bxte> 
5 ens rc 6 _ 14 ru-;ki > rc 7 _ 16 T^;^;i/j rc 6 _ 14 7U 

mmm^fr *>M\$nz> i xu 2m> i^^u4 □ m?*^* / -x 
m&&Am<D mm^nx^xh^mmmmi © mmmmi turn 

5£) 4K»%£> ff*b<tt (i) 5&l*bl4a (^L<tt5^H0 
25 JO (ii) 5&V>b 1 0 H^33F#»**ai*Xtt (iii) 7 
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:7>J;K 3-7'j;P) , \±VV)V 4-fcf 

;b) , a-*i*\/y;i, 2~^-y-yu;K 4-3§-*uvy;i,) , ^'jji/ 
2-*/y;k 3-^yy;k 4-+yy;K 5-*/y;k 8-*y 
5 y;w , -rv^vLUP («, l— rv*/y;k a— rv*yy;k 4— rv 
*yy;k 5--fy+/u;w , tf^^;k t: y 5 >>- ;u cpu, 2-tru$ 
;k 4-tfus> ? -;u) , tfau;p (flu i-fcfou;K 2-troy;k 

3- traujw , -f^^vu^ (09, i— rsy*/y;i>, 2— rs^/u;u 

4— f5^/u;w x tr^/y^ l-tr^yyjk 3-tr^/y;k 4 
10 , <#i> 3-tru^n;K 4-tru^^;w) , 

-<wy*/V)V m. 3--rv^T>/u;v) , <v**wu* (09,. 3-< 
v^ityjw , -r >H«j;i/ 1— r>nu;k 2— t>h>j;k 3- 
•f >ku;w , 2-^>y^7^/y;k [b] ^x-;k (#u 2-^ 

>V [b] ^x~;k 3-^>i/ [b] ^x-;i/) % ^>>/ [b] :7^x;i, 
15 (0»J, 2-^>v/ [b] :7^-;k 3-^>y [bj !7^-;V) 

; mfcJfcfn >J (fcu 1 - tfn y i^;k 2 - tf n y >>-;k 

3-broy^x;w , ^ityy >*x;u (m, 2 -ja-^-tfvus*— ;w , -r^ 

xjw , tf^yi?-;u (fcu i-fcf^yv?-jw, 2-t!^.y>>-jk 3-tr^ 
20 'Ji?-jk 4-bWJ^xjV) , tf^55^n;j/ (03, l -tf^^^-;k 2- 

25 ;kjrx;i/ ; ±IBbfe«ft$nTViT«&«kVifi«r;i'4 i z:^ ; ±SBL 
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; jttBL&wfc<*nxv*x%> «fcvic 7 _ 16 T^;w^;^^- ; ±iBUfc 
;Hr;vx;v*x;p ; ±!BLfc«gi£:nxi>xfcJ:v:>c 6 _ 14 :r u-;i/x;M*x 

-in ; mn^%.zmmm?fr &s«ns i x« 2 

; ftt^&aans 1 &v>b 5«9©«&g&«&Ttfti;fr6mk:Wbxv> 

X%cfcV>. 

ViTfeckViCa-gV-^nT;^^ ±f3Lfc«&£nx^Xfcck^C 6 _ 14 7 

•j— ;k JiEL&«ift$nxvixfej;v»**5R^ -tfBLfc®m$nxv>xt> 
«fcvite»r;p3^ri/«:^e>a«n% 1 35&«2ffl©ii&»^«ifc£nxv>x 

x^i^whe-ok x^^^j^^a^-i*;!/^) ; c 1 _ 6 y;w^;p (c x _ 
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"&-f;!/SJ tUTft 5&V>L 7 *©SI«*;P/t^;P (0!J, 1-tfDUi^- 

15 it: R x -E- (RMigmS^L.TViTfe^V^*^^, EUm^ 

141 d£§t> 7§Wmm§lX, $?£L<te (i) 5ftV>L 

141 (fiP*l/<H5^UlOS) ^ttlil^IS, Xfct (ii) 7&V>Ll 
25 0 A3r$0ftK#&|fff!t]6> Affile© 1 m<D7kmm?&m>-CT?&2> 1 ffi<JDS^^ 

7»jji/) , tfijyji/ (m> 3-tfy^K 4-trysw , ^ 
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7W)V 2-^t^u;k 4-?-7VV)v* s-^rWM > 
yu;u (flu 2-^-^u-yu;i/, 4-**u*i/u;i') > (0»J> 2 

yy;k 5-*yy;k 8-*/u;w > -ry 

*yyjw 1— fv^yu;K 3— rv^/UM 4— fy*/u;k 5 

> -f==^yy;w (#J> 1— r^yyu;K 2— <^yu;k 4--r^ 
yu;v) , tr^yyjv <«, i-tf^yy;k 3-tf^yy;k 4-tf^yu 

10 yy;w («, 3— s -<y^ityu;v 3— tv*** 
yu;w , 'f>h*u^ (flu 1 — r>py;v, 2— rvnyjk 3-^>fu 
;w , 2-^>y^Tyu;v, ^>y [b] ^x-;k (0ik 2-^>y 
[bi ^x^;k 3-^>y [bi , tb] 77^1/ 

2 _^>y [b] y^— ;k 3-^>y [b] tt^fliV^fen*. 
15 R^^^ns r^#^sj © rgmSj tutu WfEUfcB&gAi^ 

y>^b$tiTViTt>j;ViC 1 . 6 T;i/P^>'] , c 6 _ 14 7U-;k c 6 _ 14 tu 

;k* (£F£L<teU /\ay>Sf, APy>^$tlTViT i b«fc^C 1 _ 6 7JV^ 
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;k c 6 . 14 7'J ckr^c 6 . 14 7'j-;v-c 2 . e y Sterns 

fiM^fbTV^TfcJ:V\ KMfa^tt^lf^, «£W^43<fctfiilE3*JSC 
10 tfcliIM§ftT^T^J;^7J^^I/>«T, T;^u>a6*fctt7;w 

>, X3^>, ^Dlfl/X jWBVifctu &av?fec 1 _ 6 7;P 

7t>- 1 — T V>, 4-^>^>- 1 — <l^>, 5 -^=Mi>- 1 — (U 
25 » dW^bVio 
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jyfctfjfcte, EtLTH (Ofe^, 
(ii)- (CH 2 ) n^-W 1 - (CH 2 ) m 2 - 
5 (m^^^mns-en^tlO^VibSOSic^, W^t-O-s -N (R 2 ) 
-> -S-, -CO-t/ctt-CO-N (R 3 ) -£> R 2 &<fctfR 3 te^n^ 

n**©^* fdic x _ 6 7 & w*r > t> £ n § x ^— u— aw * b 

10 (ii)- (CH 2 ) n^-W 1 - <4«B#«W«fcR*«£j**r) TS&bSn** 

(ni)-w 1 - (ch 2 ) m 2 - (#iB#«tiWBtra*»*^r) Tgt»sns 

15 m 2 tHlt 0£fdil«Ui o 
1 bV*. 

tf;p, <vypfe!JK -fvym sec-:/^;k ieti-^M 

$$k:, Etum -o-, -ch 2 -o- -co-, -CON 

H-, -N (R 2 ) -CH 2 - (R 2 «7j<^^^fe«C 1 _ 6 T;^JUS^, £? 

^b<«^^;i/^^-T) , -s-ch 2 -m-ch=ch-wsu<, 

-O-£fcte-CH 2 -O-a*0?3gT?&§. 
25 3RPat^>i?>iRtD»£\ SIP**, UPtiS^tSX^tT, ;*^&{CS 



<b-&«s (I 1 ) , (1) > (ID , (II a) , (lib) , (III) 

t 
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(iv) \zm*T> x^tfYte-en^n;^-* 9— ix^-tt 

>m^.tc\i.7)V^rr.V>m(D^<D-C-tft-0~. -N-^di-S-Tii 

fb-a-^I (1-1) fc&t^T, Xatt7Ml/>W©X^- If— <£5kU 
tX^- 9— <hbT«x rg^S£WbWT& e k^7;M^>a'£\ 7;U* 
10 l/>S^<^-C-*t-o-, -N-tfdi-S-Ttt^nT^§Sj £fcte 

-o-> -N-sfc«-s--eg^$tixviT'b t tv^j 

T^Tfej;UC 1 . 6 7J^W>S!£> W 2 te-0-, — N (R 4 ) -CO- 

20 N (R 5 ) -s-&, R 4 feJ;tKR 5 ^n^n7jc*m^*fettc 1 _ 6 T;v 

(ii)-W 3 -X 3 -W 4 - (X 3 ttgJ|^^#LxT^T ! fock^C 1 _ 6 7';U=t : -l/> 
X£> W 3 &£&W 4 feJ£tl^n-0~. — N (R 4 ) -CO-N (R 5 ) 

- £ ^ & - s - r 4 43 £ r 5 « ^ n^tifrmm^ik rc « c x _ 6 rj^jm 

25 £^-f) 

X 1 , X 2 £J;tfX 3 -e^£*l£ r«i^£;£kTVvrfcJ:V>C 1 _ 6 7JM^ 
>»J <D rc x _ t T)V*V>&\ tLTH *^u>, x^u->, -?u\?:\,y % 
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m TC^eT^^W^Sj ©«&g<hUTte> C^eTJW^* M* 

tert-^;v> ^>^;k <*y*>^/k ^^-^>^;k ^s^w » c 6 _ 14 
R^^utR^^nsc^eTmitum *^;k x^;k 

tfJK -fV^ntfJK -fV^;k sec-^^k tert-^;K ^> 

^T%x*fc«x a-e^^ns^^-D-ibtn -x^o-x 2 - 
(x i ^j:y?x 2 «^n^n^¥*^«m^^L'T^T i fei^c 1 _ 6 T;p 

(i) 

(iO-X'-O- (X^ii^ffcSill^tT^Ttct^C,.^^ 

25 (iiD-N (r 4 ) -x 3 -o- (x^mmm^rnvx^x^^c x-eT;^ 

(iv)-S-X 3 -0- (X s l*«»a*^rLTV>T , bJ:ViC 1 _ 6 7JV^W'>3feS 
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(v) -N (R 4 ) -X 3 - (X 3 ^g^S^^bTViTfci:ViC 1 _ 6 TJW^rl/>^ 

(vi) -CO-N (R s ) - (Rn^TK^JI^fe^C^gT^^VS^-r) , 

(vi o - x 3 - s - cx 3 &mm&*mvx^x h ck^Cj., yjv* v 

5 T) , 

(viii)-S-X 3 -S- <X«ttWfc«£:&LTV*Tfc«kV*C 1 _ a 7;Mrl'>* 

10 l/->*£, W 5 fcJJg-&^ -O-, — N (R 6 ) -CO-N (R 7 ) -]£fc 
tt- S - fc, R 6 33<fcl£R 7 ^n^n^MTSfcttC! _ 6 7J^M^i 

6 Y)i*u>ms tuxtt, *^i/>> x^>, ynni/x ^w>, ^ 

R 6 * i^R 7 T?^$tl§ C ^eT^^li LT{1 *?Vk X?^k 7u 

-fvyot:;k -rv^m sec-^;w tert-^;w. ^> 

(ii)-O-Y 1 - (Y 1 «SglS^^bT^T ! b c tV>C 1 _ 6 T;i/^l^>S^* 
ik&m (I) , (II) , (II a) , (lib) feitK (IV) Kfewr. -Y- 

cooHttSQ, mQ 1 &tz\tmc.±<D&m<D&m\zi&&vx^x'b&\,>&, 
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n *> ©llC^t & X b T, A* 7 bT V^S b V> o 
-fb##> (I-D > (1-2) , (1-4) , (la) , (lb) , (IVa) , (IVb) , 

5 (o (d) ic*3v>T> mRfcmm&&&VT^T%<k^y*~u>m& 
bfc«jft«A»^6a«n*«jft3t5^fflvi&n, ft*T?t>ADy>»f, tn 

10 (I-l) , (1-2) > (1-3) (1-4) tC&<AT> RaT^W 

tMtttn fjiBbfc«msA^e>M^n^»m*^^e>n^o fes 

ih^x 7d^-» 

is ik&m db) K&wr, sis««ift3s*wbTV5Tt>«kv^>i?>gi*w-r. 
<jBv>6n*. smsoifeteu «*.«ifcnb 3<@T?a5«5i 

(lb) fcfcwr, Z tt4 fi©^* tlS«S*t. ZTas 

20 $n?>maibT»> 

(1) -C (R 8 ) (R 8 ' ) -> -O-, -CO-, -N (R 8 " ' ) - (R 8 % 



fc> -C (R 8 ) (R 8 ) -O-, -CO-, — N (R 8 " ) - (R 8 , 



(2) 



25 
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(1) - (CH 2 ) 4 -, 

(2) -O- (CH 2 ) 3 -. 
5 (3) 




R 8 > R 8 " :feJ;tfR 8 " T^SnS C i_ 8 7;WVS t lT«, lulBR 6 ib 
fc-&4& (I-D > (I la) > (lib) , (C) %>&Zf (D) fc&UT. lAlif 

ik&m (ID 43cfctx (in) f:*^T, mr^&Wk&m (iia) k:*^* 

i^i^iLTd (1) ->^n^>^> x ->^a^+|->75:<i:(3D^^:5 
^L70y^D7;WX (2) ^>-£>gl, -}-y4?\s>mui*<Dmm&.6 
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io [b] 77X ^>x-rs2V-ji/, ^>x^^r-»7-y~;i/, *^yw? 

V-;k ^>x-fy?7 x /-;k t7h [2, 3-b] ^^x>, hp— ;k 

15 ^VU>> ^>;iJX #;WW-;k £-;*7>WJ>, 7xt>F'Jy>, 

rzwy, 7it'7>. ?7y-;k -rv^TV-;k y^y^r^>, -r 
-frfczommwmmm. x^n^<Dm ($y£u<te#gt) tfit£\^mm. 

S.?VV>. fcf^/U5», fc!^\/U>> tf^'J^>. kT^^X ^EJWJ 
25 ±|B r7&V>L 1 OlSiMj tbtft 0<J;U^ ^3*#V^>, 7- 

Tifb'v-^p [2. 2. i] ^7?>mfimtf en-g). 
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sip ^<ti^p 2 x^n^>m^hx^x^^mmmiivxu. ttsia 

5 fc&m (ID 43i:tf (II a) \Z&^X. fQHi-Y-COOH^t^f. 

mQ 1 x5Rznzm&-Y-cooH&Lmzmvx^x<b^wm&£Lx 
it^m (iib) k^t, mBunmM^mhx^x%^> 5^171© 

HC^ROTHi§C^#> <B>MV£nz> 1 ft V> U 3 f®©^^- dM^^A/TVit £ ^ 
5^^L7 lOift H*t/8V> 6 HZ. t£frX% 5f£^V7 *©ift*3{W*«P£ b 

<f#t^ to&4& (II a) :fe<fctf (lib) K&wr, 



20 
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fb-&#l (IV) 43££K (IVa) fcfc^T, ^P 3 «^>^>m^*-r^BmS 

it&m (i-2) *5jcrjc (ivb) k:&i>t, ws i te^>i£>m*ftT%wm 
r;^*^ ^ay>m^wu y^m. mm. *om), c 7 _ 16 t 
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R "Testis r^i-;vsj x r^>^-;i/^j r^^i^j 

R 1 1 <h ltd #j;U£, An^>If (0y, &*) , "bp, % 

20 U7J^D^b^y) ] , C 8 . 14 TU-;V (M, , C 6 _ 14 7'J- 

25 ;io&;wrE-r;k ^)hio)vn^ )V) . ^-c^^W-^^w^ 
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d * ~> - c , _ 6 r t) * v - c 1 _ e ? ; - % )V&—W7 s / - 
c x _ 6 t;1/^;k Any^stiTUTfeiViCj-jT^*^ c 6 _ 14 ru 

5 C 8 . 14 7 1 J-^v'«Ji«C 7 . l ,77W^->*5l«S**6 

10 fcfrTffc, 

(iO- (CH 2 ) n^-W 1 - (CH 2 ) m 2 - (m^i^mn^ll^no 
fcV>L3©MEft*, WHi-O- -N (R 2 ) -S-, -CO-tfctt 
-CO-N (R 3 ) R 2 *3J;^R 3 tt-en-6n7XmiM^Sfc«C 1 _ 8 TJV 

(ii)- (CH 2 ) n^-W 1 - (§fH^-«Mg2i:l^*tt^*-r) t^$tl§X 

(iio-w 1 - (ch 2 ) m 2 - (*K#»jwiiBfcra*«i&^*r) TfSbsns 
£n&©&#a?%K -o-> -ch 2 -o-> -co-, -con 

H-> -N (CH 3 ) CH 2 -, -S-CH a -££tt-C = C-a*8Pf:LV>. 

$£K> E 2 l?7K$ft3X^-l7— fcUTKk -S0 2 -CH 2 -CH 2 -N 
(R 2 )-CH 2 -, -0-CH(CH 3 )-CH 2 -N(R 2 )-CH 2 -, -CH(P 
25 h)-CH 2 -N(R 2 )-CH 2 - - CH (P y r ) - C H 2 -N (R 2 ) - CH 2 -, 
-CH(CH 2 -Py r)-N(R 2 )-CH 2 -, - C H 2 -N (P h) - CH 2 -, 
-CH 2 -N(CH 2 -Ph)-CH 2 -, -N(CH 2 -CH 2 -CN)-CH 2 -, 
-N(CH 2 -CH 2 - I m d) — CH 2 - (R 'fcfcfcjfciR^S&KiC 1 - 6 7)V 
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E 2 T?^£*l5;^--tf~<hUTte, -O-, -CH 2 -0-, -C 

O-, -CONH-, — N (R 2 ) CH 2 -, -S-CH 2 -, -C = C-, - 
5 (CH 2 ) 2 - -(CH 2 ) 2 0-, -(CH 2 ) s O-, -C(=CH 2 )- — N (R 
2 )-, -CH. 2 -N(R 2 )-, -CH 2 -N(R 2 )-CH 2 -> -S0 2 -CH 2 
-CH 2 -N(R 2 )-CH 2 -, -0-CH(CH s )-CH 2 -N(R 2 )-CH 2 -> 
-CH(Ph)-CH 2 -N(R 2 )-CH 2 - -CH(Py r)-CH 2 -N(R 2 ) 
-CH 2 -> -CH(CH 2 -Py r ) - N (R 2 ) - C H 2 -> -CH 2 -N(Ph) 
10 -CH 2 -, -CH 2 -N(CH 2 -P h)-CH r , -N(CH 2 -CH 2 -C 
N)-CH 2 - -N(CH 2 -CH 2 - Imd)-CH 2 - (R^****^* 
fctiCLeT^VM, Phli7xz;VS^ PyrfiklDiJ^H^ 

- C H 2 - O - £W 3; L o 
15 fls<&<» (1-2) fc^T, ^S 1 ^:R 11 -E 2 - (0E^te:M§e 




20 

ikfsty (lib) fc&^T, iC}i-Y-cooHS^i:$5}:tM^f 

m c -cvk-gn&'<>'¥>m&- y-coo h-bwcw lt^t & «k ^mm& 
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£ CfctffU ^bDS^tKn^>M<) *tffl^6*i*. «&£<£>& 
10 te, #<Jx.fc£ l&V*L3iH"T?*«5. 

flS-&«J-(I-3) , (A) :fe£t£ (B) fc:j3V>T, §|E «fi&S£WL>TWT 

20 «K^*Jfi* : 



25 <t^#i (C) IHttiiI^fUTUT%«k^5Il^t, 
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5 >?tHD77X ?77-Jk -fVfT^k ^i^v-;k -ry^u-y 
kfn-;K tfn'jx -f$^/-;k -f>^/ux tf^y-;K if a 
u>>>* -r^^yu>, tr^yuv?>, tf^yj>, t^D-^7!/-;K 

AP^Itfti^tWfflv^ns. «&Sc!>ifcfc^ l;&V>b3^®T' 



Yb-S-^l (D) fc&t^T, Jtt-O-, - S -CH 2 -ifctt-NR 12 - 

yyafc!;i^ y^JV, ^v^Jk sec-y^;K tert-^;K ^>^;k -f 




20 
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KT?^nSC a _ 3 TJV^FW>»i:UT«, X^bX 
5 Kfcl/TB, 



«J£*5 -& * & li-l^-p^^T. 

io flHMBtes; 




?)V) , (v)C 6 . 14 7'J-M^V3 («, *fctt(vi)C 7 _ 
P-^>JM^ <0K 77ilf, SfflJIH^ JyHITO tW^UV*. 
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ib&W (lib) KL&HTfcj:, XT^n^X^-^-atMMX^WOT^T 
feckVi^^lx>S, -O- S -T? ; Yl?*$ni>7 l ^-D--*tf^g 
Sr^bTViTfe^V^C^eT^W^ — N (R $ ) — Y 1 — (R 8 «7jc^H 

1/>S^^-T) S^te-S-Y 1 - (Y 1 HM«l*^bTViXfe«fc^C 1 _ 6 T 
Vc^m (IVa) fc^Tte, mP 3 &. oS.'R^-E 2 - (R 1J {iftS§ 

y $ tTO* T *> <£ C x _ 6 T)V*r)Vfr SMtftlSgmg £W UT V>T fe J; 
15. v^i-;^w*u^i 0 

20 *l»*b^. 

fb-^#J (IVb) IC^Tte, SIS 1 **, ^; :R ii_ E 2_ (RU^g^g^ 
-> -CH r O-> -CO-, - CONH-> -N (R 2 ) -CH 2 - (R 2 



WO 2004/041266 



PCT/JP2003/014139 



59 

Return ad^>h?, nhp, AD^>fbsnxvix 
y>^$nTv»Tfe«kViC 1 _ 6 7;wi/^63i«*ia«ft36**bTViT%>«fc 

15 




OX- CXX • o^-* oar 

itS® (D) fc£>V>Tte, »»«IJSit 
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-?> SA0SM*S(i)/\D^>gf, (iOC^.TW^ (iii)C 1 _ 6 T 

C 7 _ ! 6 7 => )\s*)V3r* , St R ©*«Uld«y \ p y * -5 

10 it^m ( I -1) Kl43V>T, p:fei;^Qte^*l^ng^£Wl>T^X%<£ 
V^ffigc 0 & H U 4 ©Kii^St. 
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hhs minuet > (2) c,_ 6 t;p^;^ ^jvfc^oc 

x _ 3 T;i/^;i/S) , (3) Cj.eT^^^l (09, ^h^^^©c l _ 3 T 

(flK > (5) c 6 _ 14 7V-jijt*z/M 7i;^^S) 

(6) c r . ls 77MM^i/| («, ^>>>;!^*v*, 7xz;i/ 

fb-S-tJ (1-2) C^ViT, *«&££LTtt, ^:R J 

1 — e 2 — (R ll tt*«iS*-?-n-enwLTViTt)«k^7ji-jnfe. -o^-ji, 

25 
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u<ttc 1 _ 8 7;i/^r;i/iK*Wi>TvsTt>j:^. saft^ftwcbiv* 

p^b^-» ] , c 6 . 14 7U- ;v (#J, > c 6 _ 14 7U 

d^->;i^ ^e>f£&s¥#>e>jif;£tt<5 ift^L3M©«^g£^n^ti^rbT: 
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JWT57^^;i/) , ^ny>ft*nTV>Tt»J:^C i-,^*^, C 6 _ 14 

E ! tLTH M-§r#, -O- .-CH 2 -0- -CO-, -CONH-, 
-N (CH 3 ) CH 2 - -S-CH 2 - -C = C-, -(CH 2 ) 2 -, - <C 
H 2 ) 2 0-> -(CH 2 ) 3 0-. -C(=CH 2 )-> — N (R 2 ) — n -CH 2 -N 

10 (R 2 )-, -CH 2 -N(R 2 )-CH 2 -, -S0 2 -CH 2 -CH 2 -N(R 2 )- 
CH 2 - -0-CH(CH 3 )-CH 2 -N(R 2 )-CH 2 -, -CH(Ph)-C 
H 2 -N(R 2 )-CH 2 - -CH(Pyr)-CH 2 -N(R 2 )-CH 2 -, -C 
H(CH 2 -Pyr)-N(R 2 )-CH 2 - - CH 2 -N(P h) - CH,-, -C 
H 2 -N(CH 2 -Ph)-CH 2 -, -N(CH 2 -CH 2 -CN)-CH 2 -, - 

15 N(CH 2 -CH 2 - Imd)-CH 2 - (R'ttzKSHK^tSfcttC ,.,7^ 

E 2 «, #{C$f^b<«'&¥. -0-tfctt-CH 2 -0-^§. 
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Z^T)Vn^ym <M* ^b^F^ ih^^ 7ut$*zs) , tFa^>Sa 

5 (ffU I^^, ^D^^) «t< ;/\Dy>Hf(Sftb 

fc-S-flb (1-2) ©*#^tLTH 

< ; 

i-a?;^^^ c 6 _ 14 tu-;k c 6 _ 14 tu— w^<fc^c 7 . 16 77 

20 B^ftS^. -O-, -CH 2 -0-. -CO-, -CONH-, -N (CH 
3 ) CH 2 -, - S-CH 2 -ffca-C = C-T> 

r 1 itfE'&zzms 1 £mzmm?z>m& 




25 
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ik^m (1-2) fc$5V*-cfcfc, *<>1£>m&^T%WMgi1)^ iS-.R 11 - 

E 2 «^#*fc«^^-i^-*^-r) Testis® 

5 )40E ! ^$n§^^-tJ-!!)5- (CH 2 ) n^-W 1 - (CH 

2 ) m 2 - (m^«};^m 2 tt^tlO^^/3 0ltS, WHS-O-^ - 
N (R 2 ) -S-, -CO-^ctt-CO-N (R 3 ) R 2 *5<};tfR 

Yb-a-ti ( i - 2 ) rau b < rau 



10 




(I-2A) 



(5£*, R" a «l^^b2McO«^a^Wr§7x^*^, EaB^f, 

h «fc v> c ,_ 6 r sift £ nt HTt>J:v*Ci_ 6 7;m* £ t/eA D 

nz> B Mift^i^ ^*b<«am$tiTViT ! bJ:vic 1 _ 6 7;w^ 
»^tiT^T%>j:v>c l _ B 7;mr;^ Blft$n"rviT'fe>j;^c l _ 6 7;U3*e/ 

R ,la te> Jf*U<»4, B»3ftTV>Tt>J;^C I _ 6 7<M i ;i'ak Bm$*iW 
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ms 1 nzso^mte. m&esmte&wx:, mm^nx^x^^ 

15 *fe«c,_ 6 T;i'3^^« (0>j, *h*->, 7atf**/) &7K-r 0 

(I-2A) k&v>t, R ,,a ^s«l^tix^x ! b«t^c l _,T;p^;i/«, 
*ms nxiix t> «k ^ c t;p3 ^ «t #a p y e>Mfc£n& 2 

(I-2A) KcfcWr, gR^it^ 
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5 (1-3) IZ&^T, gtM»««»**bT^T«>J:V^>*>»* 

& J; C 7 _ j 6 T?)V*)VHr*$') & L/ V>» 
tt&Qa (1-3) fc&t^T, IJ^*^ 
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68 

e> ^ »*n § m&s & n^etvn v t v> t % £ ^ 

it&M (1-4) fccfewr. StS 2 te, 5£: R 13 -E l - (fB^tefflfBtlisl 

25 iiiAp^sanssiWi^ns^ ^T^BuiBUfc rg^$n 
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e>n^o ) ; &<ktf (2) xx^;wt:$*iwrt>J:Vi*;wjS^^;u (flu 
;k ^p^k ^v:/pH;i/&£©c : _ 3 r;i^;v^) 2>W£Uv> 0 

15 T«b«fcViC W0 $/^ny;Pdr> i/^o^a^x ^^p^x>, v^p 

jio , AP^>-fb$nTv^x i bj:v%c l . 8 y;i/p^s (flu ^h*^, xh^p 
(K c 6 . u 7 u -^aittflK^Wfcffifn^tiTv^Tfe «fc < , «^wic«i«B$n3fe 
25 ^s^) -eg&snT^T&ek^c^T;^^ (flu *^7k x^;k 
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(ii) - (CH 2 ) rn^-W 1 - (CH 2 ) m 2 - 

(iii) -N (R 1 4 ) - (CH 2 ) m 2 - (R 14 «7jc^^^fe«C x _ 6 T;i/^;l/ 

(iv) -S- (CH 2 ) m 2 - (m 2 «0 75:ViU3(DSm^^-r) &£aW£b<, 
20 (i)-N (R 1 4 ) - (CH 2 ) m 2 - (R 14 te**ffC^S:;fcteC ..JM^I 

(ii)-S- (CH 2 ) m 2 - (m 2 «0 te^L 3 ©SE#£jST) LV>„ 

r 1 4 te7kmm^£fz\zc ^eT^n^t, wfec,. 6 7j^;i/i 
vyptf;k -fv^;k sec-:7^;k tert-:/^;K < 
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E'ttm — N (R 14 ) - (CH 2 ) m 2 -*fe»-S- (CH 2 ) m 2 
T) *W*b<» a^T?t>-N (R 14 > - (CH 2 ) m 2 -dW*bVi. 

(#K *h=^>. Xh^rv, ^o#+$/) JW£b< ;«?$&K;\D^ 

te-grfe (i-4) $f*l<«, a; 




(I-4A) 



E ,8 te~N(R ,4 )-CH 2 ^ -CH(R")-0-Sfe«-CH(R")-CH 2 - (R u *5j;t* R M tt, 

S:^R 2l «lRl-^7t«M^oT, tK*IB^ gmsnWCfc J;V* C w4 TH- 
IS ji/**fe«:em^nxv^T'fej;^c 1 . 6 TJWi/» : &^-r*^ r !o wr 2, «^-& 

R 22 T^£n£C,_ 6 7;V*Jl^£bT^ tffl2R u tbT^Ufet)©^tf 
Sfc»C H 7;^+^S (flK ^h^5>, xK^X ^P^^-» ^"T. t 
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Mm i> ft h <d ^ ti^e nm v n & . 

T^n^v-S (09, *h*v\ xh^» , C 3 . r >^P7;WS (0>K ^ 

m r«tfc;snxv>xfc±v>c M 7;i,*ji/£j tt, ^?*u< «xx^;Hfc^n 
xv>x%«kv>#;v>j*3r^;v m. i/)V> xgm^nxvixfe^vi c,. 6 

xfeiViC 3 . 10 v'^nT;V^-> (09> >^n:/n^>, >^d:/^>, s^d 
E'»«$P^b<«-N(R 14 )-CH 1 - (R'M^IB^ITOB^tkT) 2 
20 :7y3g) XfeSJlfcAW^bVi. 

(R)-4-[(2,3-> ? t HP-IH-T r;p)^5>]^>if>ypA->m 

25 4-[[3-[(2,3-> 5 t: FD-1H— T >^>-l— OW**^] 7 i-M^ f^>]^> 
M>7ur\>m (»J13 6) ; 

uvirym. mmmz o 5) ; 



WO 2004/041266 PCT/JP2003/014139 

73 

3- [4- [ [4- [ [4, 5-S> t H a y- y h Q , 2-d] [1 , 3] y-;W2-< ;K^d tf ;p) 7 

3- [4- [ [4- (2, 6-y ;* > *J)V) ^ > ^ ;V] $✓] y x - ;W y d ;1 y§& 
(£? %0J 2 5 3) ; 

3- {4- [ (4- { [-r y y u \>)v (4- 7 x , z-j-t \/-;p-2-r ;w 7 5 y ] * ^ 

3-(4-((4-(((2-7iy4 1 v'7 , D tUW7$/)^ < > 3-* ^)7x- 

;p)yn^y& (*»*fjsi2) ; 

3- (4- ( (4- ( > 7 ^ y ) y ^ > ^^)7x-;W y D A° >^ 
<«#l 3 3 0); 

3- (4- ( (4- ( ( (2-< 5 *V Ci , 5-a] t? y -y y-3-< jvx^jw ( ^ x x;w 7 $ y ) y 

5 : )W^>y;W^>')7x-)l/)7a/1>g| (Ul«!|3 3 4) ; 

3-(2-(4-((3-7x/^y^>^)^y)7x-;Wx^)-U ) 4-t+ti? 
7 V—Jlr* (4H) > (###J 2 1 3 ) „ 

*»58T?ffi^&tl*fl:-&«btbTtt, #W2 0 0 2-2 6 5 4 5 7 
2002-21217 1fi2 0 0 l-2 2 6 3 5 0^ ^2 

0 0 1 -1 9 9 9 7 1^ HH2 0 0 0- 1 9 8 7 7 2^ #§§2000-8 
0 0 8 6-5f, #132 0 0 0-3 4 2 6 6^ ^Hf0 9-3 2 3 9 8 3^, ft 
8-3 1 1 0 6 5^2te|Btt©fl3^«b*ffiV^Ct%>Tr*S. 

mmmMt(Di&, mmmt<D^ ^wmt<om.. mm&xfom&7$.ym£<D 
mMtimtf *> nzo &m&<Dftm%LM£i,T\ts mz&±hvv&m* #y»7 

2±m&<D7)\,*V3imM. ; SUH^Aifc, V^y^Ail, AU^Atf©/ 

«iLT«, 0»J*fcfHjy^;P7sy, sux^rsy trys>>, tfmj 
y> 2, x^/-^7^> % ^ x ^y_ ;l , T$>> Hjx^y 

— ;U7$y, -y^n^-y;u7$ >, -yy/7n^v-;P7 5 y, N, n* --y 
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)v*v±m&mm. •(«, ti^^j^m. au^ai^) m<o 

7^;^. s^^k* vk>^ ^x>^ 3a^i, 

*mm<oitfsm ( i • ) > ( i ) . ( i - 1 ) , it&m < i - 2 > , 
( 1 - 2 a) , ( 1 - 3 ) , c r - 4) , itsm ( 1 - 4 

a) , it&m da), -fb-a-^r (ib), <b£^ (ID , tt&m (II a) , <b 
^ (lib) , fb£#j (in) , it^m (iv) , 4t-£W (iv a) > <b-&$& (iv 
20 b> , iktem (A) , ik-Brm (B) , -fb^ (C) , fc&m (D) * 

m (stf. &mw<Dfc&w (i) tmsiE-r^^'a-ds^-5.) ®yDH7>^n 

25 W<D4t&m (I) f3^b-r-5'fb^^Vi5o 

*§£W<D<t&® (I) ®yDh'77^tim *mm<D<k&M (I) (D7 

$y&&Tz/Mk, rfr*Mk, x j >m.it^ntz.{t^m mm. ^mcoit 

&m (I) (DX5/S#x-f n-ti-y-f;wb> T5-;Wb. ^>3MWT$ y 
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unS'CMK. vnu-iMk. 7,2*/-ML y^rVMt, T?~Mb, V* 

*#*^**xx:r;Wb, 75Hft*nfcft:^ *mm<D<t&® 
(i) o^i^^^xfji'xxf^ .7x-;n^fMs» #;i^3r-> 

T-;Hk;> (5-^^;i/-2-^v-i. 3-wvv>-4HW 

<fcoT*«M©^4b (i) *^8®t^-i^t5 0 

*$£W<D<k&® (I) ©7oH7 7^t JS/HSJSi 9 9 o*FPJ 

*%m<Dfc&m (i-i) > (i-2) -wfb^t) d-3) *<fc^b 
(i-4) ©Kitjifc^TOTKafc'**. 

25 *$£W<D4t&® (I -2 A) (I -4 A) tt, ^tl^n 

<ffc^» (1-2) (1-4) ^ftbT»t^i^^5. 
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ik-sm (v) . (vi) ; (vii) &cfctf (viii) ttfBR5nTi'^%©§tl 




it&m (vi) ^^r#> (v) <ou)v^)v^m7fr^7Hi\z^.v)mmrt 
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5 ;k t;i/*;^?>**«:«^7>0*^; fl:^* (V) l 

K-fbB&avh 7^7^, 7^-3/^ hft: foMa^^ & 
v^ns. 7K*«<o«fflatt, cv) i ^jv^LT^-n^ 1 fcv> 

20 UDIO^K ^Kii^l^t^BWfc^. 

25 fh7tKD77X l,4-5>**tJ->, l,2-S?^b*'>X^>&20X-f^ 
& ^<>-t?>^ h^X>, ->^D^f>, ^-tJ-^fc^EHbTK*®, N, N- 
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fc&W (VII) C:£4», LttMS^^t) (VI) ©hKD^> 

- » gi« l t *> «k w c 6 _ , 0 7 u — 

Si£tfbU>> H^>fbU>> HJWfc'J^, =IWbU>&t*©/NPy>YfcU>»l, 

Yb£-$J (VI) 1^H:^ITAD^>^J^0. ift^u$33 o^;^ fcF£ 
L < «*& 0 . 2 &v» 1 0 £ £ u < &m 1 tev* u^j 1 0 ^e;wb 
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*Km*mmz&ymM<D : &&T-cftt>nz>o m mmi tbTii hjx 

bUyPtf;U7^>, hUy^T^>, N-xfJ^V^oe 
->^a^\^rv';Wv 5 ^^JVT5>, 4-^^7 5;HUi?X N,N- 
^W-iJX N-^^l/fcWJ^X N-^^;i/fcfoU5?X N-;* 3^1/^1/ 
5 ^U>^^^3^T5>^i*^^f6n^) 0 fb-&#l (VI) l^K^fLT 

10 V^nt^x— • r;P> v^xxjwx— • t-JW rb7tFn77>, 

l,4-v^-^1t>, 1,2-3?'.* h*3/X^>&2©X--"5\>WR, N.N-v?^^^^ 
A75H, N,N-^5 : Jl/7th75H, ^1M^;i/*X*>J y * h U T 5 b* 
FIB* ^DD^^X ^DDjJn^A, WmtmM, 

x^ £a>/\ uvyfcmtomum zommtL t**n 2# 

15 £?£bVi„ 

a^>ftc 1 . 6 7;w^;k*-;k ^b^;>if>x;i/*x;k *&<b p — h 
x > 7, )\,tz Ev»\u?y\t c 6 . 10 7'j -;i/;ui/*xji/& na^tf £> ft 
(vi) i ; e;i/^bT7.;P^x;wt:^J^i^^L^2 o^K 

25 tL<«»l^^LUlO ; E^ffl^5. 

21 © «fc "5 fcjgft iUT fcfcRJS #SSfTT * K t> 45 \zWil£ £ flfc . mX\t^> 
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^7$x huyatr;wT^>, hu^;PT$>> n-x^^v/d tr 
;i/7$>> i/^n^^i/^^^ysx 4->?^^;PT^/k!U^>, n,n- 
^;*^;uyxU^ N-^^Hf^'J^^ N-pWl/tfnU^>, N-*^;l^e;i, 
10 *U >&£<D|g3^T$>m> tKSKM-HJ^A, TKgKbttU^A, TK^bU 
3^ A, :«4bA*U C7A&£eMi&^«, ^B^hU^A, »'J^, 
f&gHrV^A, ^mTK^hU^A, ^^-b'J^A, H^T^-^A&t* 
©m»ftit^i*^tfe»ti-2)o (VI) l^;McMbTi£»&m&v> 

-fb-B-^J (IX) C5£<K R 16 «fimS^^UT^T ! b«kV^'fb7KmaSr^ 
-T] «u X a^iJI^ fe^^lit^©^, <\L-&m (VII) tittr® 
20 (VIII) t^m»0#^ET-e§S^-r^.CifciDM5tt-^Ci:^T?^^o 

fISAS© rs^^tiTtiTfe^w^ (c,_ 6 ) 7;Mr;ki , rg&^n 

2 _ 6 ) r;i^x;k) . m^ti-n^xh^^m (c 2 _ 6 ) T)V*~)Vi , 
25 rti$nwTfecfc^C3. 8 ^D7M;i/j , nsm^trc^xfccfc^c 
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^£n& r«^^^bTVix%<fc^R^7K^sj <o rmt*m&s tots 

m 3 $£Ti$ >£t 7K^k^ h V #A> 7jc^b^7 u $&fc£<DTM U ^MtK^ 

h*~>K, -M>U^A tert-:/h=^h\ #U£A tert-:/ h^>- F&<*;©& 
^T;l/O^^HIK^i:^#^6tl§o dftSJtgfci:, (IX) X^iMzM 

n-jHg, e?x^;i/x— v:/ntf;i/x— 5S>k ^7i^;n-f;K 
rh7th'D75X l,4-^^U->, 1, 2-:^ h^>X3?>ft£(DX-^ 

l^-v'^anx^^^^coAnyxb^b?^^ 7-feh-HJ;k ^ab!t 
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RfRS3T&& 0 KMStti^iS- 5 0 L|?1 1 5 0 ^l/<tt|«|-2 0 

(ix) Xa^^^a&^v^«?siEit^©«^, tefr#> (vi) £ 

io m^uoA, s^cmr, p-h;wx>x;t^>m> io-# > ? y— tjv*>^ 
^^iftflsi;^ Ms^x;k ^^>7W-mdij Kai^ffl^xfeJ; 

15 \,*. zti*>M&&zfimm*. itsm mm i^hc^ut^o. i~io* 

20 h7tHD77X ^^r-tJ-V, 1,2-^* F*5/X*>&£©X~:r;HgI, ^ 

m> fi1^;£:£©*r*i&m^ F;Kr>, S'* o-v*-*^ ^i*->fr 

^©^Yb7K^, N,^>?^;Ptf;;PAX$ h\ N,N-S>*9\H'7-fcF7$ F&2 

25 £jfil$Mtt:S#3 0#~2 4B£W, #2;b< «3 5 Btp B nr&<i5. ^ 

^«ii^0~2 0 0"C, »$l/<lt0~15 0tt?*5. 

^-a-^i (ix) xai^mmm^m^. its® (vo t.it&m (vno t 

<&7tMKj5& ('>>-fc~>X (Synthesis) , 19 8 1^ 1-2 71) £5fiJ/BL 
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kkjew:, tt&m (vim tit&m cvn t*, r\/^A;v#>«^x^^ 

r % /3?*;W?>Bt5?-fV^nU^ 1,1' -(7y^M^W^H^>J5?>^ 

tt&m (vi) <D&mm^ (vnn l^wc^tu m^u^s^e 
10 L$j2^Eji/-e&£„ 

l,2->>;* h^>X^>&£<£>X— ■ tVHSI, ^>"tf>, MkX>\ 
15 9U<\*?1t>* ^*tf>&£0«flS7MgK, N,N-S?^^JP*;VA75 h\ N,N- 

ft-gr^i (i-D «> »»*v^ttifi3S*fflViT<b'&ft dx) ©ixf)HS 
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5 fc^m (ix) inE;wc:*fLT$jo. 5~ i o^;k #F£U< fcfc&o. 

10 tsiii(D^mm^<t7mm. ^^u^^->, ^*~yr>ts. acorn® mt*.mm. 
^fm> mmuEcD^mmm, Th7kHD77>, ^^>. i, 2->>* 

15 rhUMfC-hUm TirS>, ;*^X3^1^h h>g|; 

s^itsHaiist i o#~6 omm. *f£l<&i o#~i 2mm-?&& 0 r 

J&i&ftteMS- 1 0~2 0 0t, §?£U<teO~l 2 O'CTffc&o 

20 

*mj}<Dfc&W (1-2) fei, ^JATOT<0S^2-e^^n-5^*^:« 
^^2 
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Ra 



(1-2) 

it^m (x) (xi) t«ss$nT^^t>o^#Bi'A^^, 

(xii) (X) (xi) c^4>. 

l i Testis rjgjii^j «JtHD+s/»©«^ itttm (vi) frt>ik-&m 

(IX) *«jfi-TS^trafil©^flffcJ:»j, (X) £<ffc;-&#j (XI) fr£ 

io iic&m (xn) €«jftr«5dt««T?*«. 

7iJ-;^Mr;^yS©i^ (vn) ^s-ffc-&% (ix) 

T2>ftfe£mm<Djjmz&K>, a) tit^m an (xid 

15 

fk-&« (1-2) fcfc, (IX) frbft&m (1-1) *»Jt*r*^rtei: 

ra«i©^fjfefcj:o* tt&to (xii) 3^6«ijft-rsc:t*i^#s 0 

20 JKJffci 3 
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(xiii) &<fctf (xiv) tei$m'£tiT^z>%<o$:®.m\zA^%. s 

(xv) «, ik^m (xiii) c^^> B^iLmi^^ctis^ 
5 is~c^-z:%&\,>^>i£>m&m?) utsm (xiv) o£*, m«^i<&, b 
2 fiM^fc £ £ izm&M& m u-c t^x *> £ >~& >m $> & wsm&ji \z $ 
%\z^>v>n&mr*w.wiM*mT%^mm*7x-r^ £&m&?z>z\£iz£ 

B^^cxB^^^n^ mmm^hx^xh^^>-i£>mi tux 
15 ?>n^o 

;i/^#> ^^>»^A»flc, *Bfc£**#W r S*i.5. (xiii) 
Ttt«*j»0. 0 0 5fcfr*bj|&2*;K $fSL<tt*?J0. 0 1 1 ^JW 

20 *Rj5Btt» Ej&fcT»te&#JKfc^XfT5©###jT?**. 
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4Bf|frt:&£o KJfcfi&ttattfc- 8 0&V>L&;2 5 0t;, £?g;L<«i&- 2 

io -fc^ft <i-2) tau {^<fe (ix) ^&<b^«b (i-i) *«3S*rs^rttt 

(1-3) »4, ^(^T©K^4T^n5^tfcli 

15 M^^4 




( I -3) 



it&m (XVI) ^iCK (XVII) OT$tlTl^t)©^ltX^$, * 

fb-8r#j (xviii) fcL fls^w (x) tit^m (XI) a^fr&te (xii) ^Sii 
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rzjjmtimmvjjmz&K). x&m avo ut&m avio t^-g-ts 

fililcD^fcit). -ftB-^ (xviii) *^^ii-r-5J!:«t^#§. 



*mw<Dfctim (i-4) mfcmT(£S/&^5x^£n£^£fcra 
sjS^; 5 




10 ft&m (X) (XIX) WIR^nTV^feCD^a^A#T?#, 

Yb^4& (xx) wu it&m (x) iiw&m (xi) (xio &§stfrr-s 

*ttiW«<D*»fcJ:0, (x) £{t&W (XIX) t^^S-B-rscitfcJ: 

15 it&m (i-4) ra, fb-g-^ (ix) frt>fc-&m (i-d 

(1-4) ©SSE'flt-N (R 1 4 ) - (CH 2 ) m 2 --?& 
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HO 




L (CH 2 ) m 2 — g-S^jL G 




(XXII) Ra 



R M NH 



I (XXIII) 




[E'=-N (R 14 ) - (CH 2 ) m -] 



R » E !_-U.s 





CH 2 COOH 



(1-4) 

[ E 1 = — N (R 1 ") - (CH 2 ) m 2 -] 

<k&® (X) , (xxi) (xxiii) ttitriE$tiTVi*t)©*«SfcA# 
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it&m (hid ik&m <x) iii\^m (xo am ttwrnt 

ttmtmmvjymiz&K), its® a> t.K&m (xxn t^-r^^tc 

SiTft^ (X) *»6»3ft-r-5itfeTf#*. 
5 (XX) <Do%E l W-N (R 14 ) - (CH,) m 2 -Tfc<Mb^#Jfci:, 

fb-&% (vii) tfb-8^ (viii) (ix) SiHjfiTS^rflstra^o^ 

fe^ffiv^x, (xxn) iift&m (xxin) ^e»^T-2>^it)7?#So 

fb^ (1-4) ©a^E^t-N (R 1 4 ) - (CH 2 ) m 2 --e%>Z>it'£i%>) 
\±. ih^m (IX) frbik-BtW (1-1) «r^jtt-^^<hl^#O^('J;0, 
10 E^-N (R 14 ) - (CH 2 ) m 2 --?$>2>4t&® (XX) ft* e> »3ST * £ t * 

20 -;k xh^^;^zMa , 7xZM^^Mr;K C 7 _ l0 7^ 
(0U;Lfc£, 7ym. *ft&, a > C ,.,7^^-*^z;^ 

^c x _ 6 tj^;u yDtf^, -fvyDtfjk ^ 
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ne©tttStbT}i Any^if 7*;*, a^m 

X^;K tert-^;^^) , Ci-.TU-^ 7xr;K ^-7^ 

#x;w (m»\ ^>^;w^r^^^;i/^x;v^^) , fh7k FDtf^x;v, 
fb7kh*D77-;K S'D^fc&Wl^&n*. uneowufitbttt, 

(#l*.fef, *3Vk x^;k tert-^;^£) , c 7 _ 10 75;i/=*;v 

15 ^>v^73:<H) , C 6 . 10 7'J-;V WM£* 7irjK ^-r^i^if) , x 

( 1 - 1) , -fb^ (1-2) > M&m (1-3) a^^b^ (1-4) * 
i5#, 1977^ (jtiUfflfig) fSLaizmmo-x&tfnmznz. 



*38«T?fflV^n5ft^«tt, ±SBLfc»agS£<*>«rBH2 002-26545 
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7 <&m 2002-212171 -if, &m 2001-226350-^, ftHJ 
2001-199971-^, ft'm 2 0 0 0-1 9 8 7 7 2^, mm 2 0 0 0- 

8 0 0 8 6f, #Pi 2 0 0 0-342 6 6^, #i¥ 0 9-3 2 3 9 8 3^, 

wmw-o 8-31106 5 ^te&zmmcDjfmzmv-cMm-rzz 
^©#g!f!iA»iig»> ^^m, saute, mm&, 

*^©<l5'&«J4ratt7Ci(l (03, 3 H, 14 C, 35 S) ^s^m^nTViTfe 

20 M©ib»GPR4 os^tnn&mas^». ^irrs^ifcfcuicSB 

tfaU-rzm&tf&Z) tt, GPR4 Og&fettlBHttfftB. i|#fCGPR4 0 

25 g p r 4 0 &mfcmmmffim. ^i<ttGPR4o ftm#i t 

^mn^i^m^^^xu.^m.miL, muMh w*.\z* t^x, 
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£.mmt&<Dmmm&rc\tG pr4o ^.mmm^-r^mm^tzumm 

*mw<D{t<&m*^VTtsi2>mMu* mxu. mmm. mmmn 
u>ai/ttt» ram, ox'j^wm-, -f>*u/- 

cz-T, mmmizit, 4>M>omm (id -r 

zmg) tfl 2 6mg/d IfiU:, 7 5 g«P^H^»ft«fj6t» (7 5 gOG 
TT) 2fl#Fa1M (»JURjfiiJitfc*^S^;l/=i-X»ft) ^2 0 0mg/dlPiJ:, 
25 m%&LMM (§IMt*y^^J^-XiI) #*2 0 Omg/d 1£U:©H 

m (M«^43^S^;Un-xa*) *U 1 Omg/d l5MR£fcW:7 5 g 
*§P7F#»A«Jtt8fc ( 7 5 g O GTT) 2P3NMI (MMfc^tt§^3 
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PCT/JP2003/0 1 41 39 



#) 1 9 9 8^fcWHO^ ( ^rfc^^*2p^^^nTVi^ 0 

ti*l 2 6rag/d 1 £LtT&tK jftvs, 7 5 g ii£ □ b* Affi 
tttt2ll»|1Mt ^2 0 Omg/d 

ZifjVZJ—xng.) #12 6mg/dl*lTSD, £^ 7 5 g^P"/ 
«A#ttll2l«WII (#Mlfil^^fe^§y;V3-X?8^) *^14 Omg/d 1 
K12 0 Omg/d ADA©iSfcJ;tlH 

^jtt^jfiiiBtfii (mmMmtz&vr&yjvn-xmm) &i 1 omg/d i£Lki 

2 6mg/dl*i«)WlFG (Impaired Fasting Glucose) i0?^ o 
— 35. WHCXDfg^telcknk?, ilFG (Impaired Fasting Glucose) ©3 

^» 75 B&n7\*vmnffimm2mmm (wmskm\z^\f^^^-xm 

M) *tl4 0mg/d 1 mm~e$>Z>W:m& I FG (Impaired Fasting 
Glycemia) £P?.£o 

ft^HS?^ IFG (Impaired Fasting Glucose) 
(Impaired Fasting Glycemia) <D=?ffi ■ $&*30£ bTfcJSV* 6*l£„ £ £ 
{-> Mffimmig, IFG (Impaired Fasting 

Glucose) £fcf3:IFG (Impaired Fasting Glycemia) j&> t>Wmffi^<DMm 

&&%wmm¥toizft®ztiz>&&iim i &vx, m?uz*m 
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5 MX.K£HF1MIM (fl^6 0kg) fc**U lBSfcD, WSSfife 

# &f&W<D4k&®}) tVxmo.O lU^Vm3 Omg/kg#:fi, *rf£b<te 

*mmz>mm<D$&m\zmi<>ztn:% ^mm^m\zmm^n^m.^t ixit 
mn\z%>tt2>m.mm, mvm. m%mms^mm, &z>wxmttmmz&vy% 
n\z&m\zmu. mftommm. mmitm, m&m, im&i, mmm, mmn 
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10 n&o 

^3fi<"b#J<hbTrau 0!l3.fc£:/F^:&t, D-v;Hfb-JK ^b^-hU^A, 

^u-tu>, d-y>x] — ^wtf^ns. 

ft^ttTH 0»J;U£ffiM*&. 7X3;Vh , >t, a-h37xD-^ 

20 mttm?*>nz>o 

25 turn eg*.*** nfi©f^M^j> mmmm&mfefemm. mmskmmm 
mEmm. wsm. it^m&M. ftMmmzu ft&mmm. 
mm, tfi&Lfem, -nmmm.mmn, trmm, tfiMmm. tnwi&m* m±mm. 
m& - iktctum. m&m. mmm. mmmm. mn&fem. mmwmm. mm 
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Mtttt*, JfiLOTUM, m%kteftM. e^S>m> h**5>!ifS#:, 

muE) . -i >x u >m&wwm m. m-tfv f/y^rcte^om. wit 
i><i$mmm > hoyj^/>, D^u^y>*fc«-t©a[ (»*b<« 

15 TW>^£) , l/^U^1t>(Reglixane) (J TT- 5 0 1), *bPV&V 
XNetoglitazone) (MCC- 5 5 5), YM-44 0, GI-2 6 2 5 7 0, 
KRP-2 97, FK-614, CS-011, (tE)-t -[[[*- [(5-* ^Jl/- 

^>g£^ W099/58510 te«3*5<DflS'&4& (09^.«(E)-4-[4-(5-^5 1 ;W2-7a: 

W001/38325 KHB«fc©ft#*, tt#V&-tf—JHt (Tesagl i tazar) (AZ-242) , 
7^?^U^1f-^ (Ragagli tazar) (NN-622) , BMS-298585, ONO-5816, BM- 
13-1258. LM-4156, MBX-102, LY-519818> MX-6054, LY-510929, WyifVfS 
XBalaglitazone) (NN-2344), T-131 S THR-0921) , ot-^n 
25 5^~tflMttl (flK #^U^-X, x$^U 

x-h^) x \LV7±4 fso (#!k 7x>*;p5>, *h*;i^x 
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^5^U~h*£fcte^<D#;i/i^A^7Kfn#l> ^5^U — |*<£| , GLP-l 
»7i-Xh [0iU GLP-L GLP-1MR&K NN-221L AC-2993(exendin-4), 
BIM-51077, Aib(8,35)hGLP-l (7, 37)NH r CJC-1131 ^] , z/^y^zfJl"*??- 
5 if I Vm^M Cm. NVP-DPP-2 7 8, PT-100, P32/9 

8> P93/0L NVP-DPP-728, LAF237, TS-021 m) . /3 3Trf~Xb Cm. CL 
-3 1 6 24 3, SR- 5 8 6 1 1 -A, UL-TG-3 0 7, AJ-967 
7, AZ40 1 40® , 75U>7i-Xh Cm. ^AU^F^) , * 

x*^Dv->2fcx:7 rz—vmrnm cm. n±i?>mm) . mm&m&m cm. 

^Jls&^^ftffiW) > SGLT (sodium-glucose cotransporter) EfiSF^!) 
(03, T- 1 0 9 5^) , 1 1 jS -k KD^XrD'f H^fc Hayt- 
gg (00. BVT-3498 ^) , T^4?^^^>^fe^Of^Wr^ IKK 8&*I§| (0J, 
AS-2868 ^) , |/^>Jgin;tt&iI, V7hX^f>§t#:M 
15 (W001/25228, W003/42204 IB«6©-fb^ft» W098/4492L W098/45285, 

W099/22735 |Btt®A?&fee) > ^3^^— ^JgttfbJH Ro-28-1675) 

^»/K i/^l/X^vh, if^l/T^^K VftfJUO^?/ K 
20 ^yb (SNK-8 6 0) , St^^yb (ARI-5 0 9) , CT-1 
12f) , WMgzmm^te&Zf^riDMlmm Cm. NGF. NT- 3, BDNF, 
WO01/14372 — D hU7^f >M± ■ #«B4Eii3!l 4- (4-# D 

P 7 x - ;W -2- (2-* 3^-1— f a *V U ;)/) -5- [3- (2-* ^7i/^'»7"D 

so , 7"or>f>iirt- fere (pkc) mmm cm. 

25 L Y- 3 3 3 5 3 1 , AGEifH CM. ALT- 9 4 5, tf7^>?>, 
tf^h^-y-5 L >, N-7it'>W/'J')A7a5F (ALT- 7 6 6) , 
EXO-2 2 6, ALT-71K k?UKU> (Pyridorin) , IfiJ^fs^) % 

mimmm&M cm. ^*>? hnm . m^yam cm. . 
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yYh^^f>f^M (BIM23190) , T^h-^7,^^)VU^f=LU- 

>^^-if-i (ask-1) m&m$ftm-fznz>. 
w> 7?n7,$?->s i/>n?,$3-y, unx*^>. 7h;wu^fx 
^) , x^Tvy^mmmm^n w> W097/10224 \zt^m.<Di^m. mxvs. 

N— C [(3R,5S)-l-(3-7-feb^->-2,2->?^^;i/ypH;W-7-^DD-5-(2,3- 
^ h^5/^ x -;W-2-^-^y-l, 2, 3,5-fb7tH P-4, l-'Sfl/^lH'fc? 

10 ^if^^-K yA7^^7-h ( ^0/7^^7- 

^^^u;k 5^:/u;Mg) , t>^^-7">'>> ii tetfcffil (flu du-;p^>, 
#>7^;i^> isisttT-jVy x.7'u'*ir)V?>. n)W)V* >> ^jvs.-v-jv 

15 l-[[2'-(2,5-^tl Fn-5-3**V-4H- 

1, 2, 4-t^t^7V-;H-^ ;W E7i^H--' f ;M ^^;W-2-X h^iX-lH- 

^>x-r5^ % /-^-7-^;v^>m#) , 7j;i/v"^A^tn:^i (#i> vx^tf>> 

X7x$?fc?>> TAPv 5 tf>, X*X^fc!>, X#Jl^fc!>^) , i/D^> 

^>7i^X Vv > >H-;K 7x-^7"P/V-JP75X ^D^OVl/ 
V9 7s ; MCH (#K SB-568849 ; SNAP-7941 ; W001/82925 

W001/87834 fcfr*n*fb'&*M50 ;^a-0^7°5 1 HY^ («, CP- 
25 422935 *10 ; *>^bTy-f H <0!U SR-141716, SR-147778 

(tftj, BVT-3498^) «$) , *£U/V~tfS«ai C^J, tJHJ^^7b> ATL 
- 9 6 2m > 3 37^h CL-316243, SR-58611 
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— A, UL-TG-3 0 7, AJ-9 6 7 7, AZ40 140^) , *r?J- V 
ttA«t«JfW«S U7°^>. CNTF (^Sttttftg&fcES?) , 3Vv 

Xb+r>7^-7h («, U^hU^K FPL-1 5 8 4 9#) , 

=5-7 ^a^>^7>* h\ hU^PJl/^X^F, kHni?Dnf7^ 

10 9^h>. h'J7Arl^>^) , ftflUfo|c|**6HgFai (flU 7-te*V^ = F 

h\ ^f>^l5^) , jyt$K, -fyv^HH, x^^U>m> fcfl/*~ 
F> ^*#xh\ 7Dt$ F^^frf £tt<5. 

15 ^7^77 5h'f) , f^^trL^J (#IJ, *Vhlx=Mz-K 5-y)V*uV 

«#>&5fe#iM£iJ (09, t'^'Jxfx i£>^>>, ^*y-;Mif) , >>7,7 
Fffimfc t?>7ix-;M80 , 5#*|f8i (#k i^>5P?->, 

(M, <>^-7ipx <>^— n<^> (id ») , zip-— mmm^F 

25 T"t)IL-L IL-2, I L - 1 2 & E<D-i — U-i V 

$t^m<hbT«, 0U;U;?TXtfU>, 7th7577x>, -f>F**-> 
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;Vv"2A, &)]/<rnV >xHJ"?A(dalteparin sodium);ft£) ^ V)V7yV 

(aragatroban)ft£) , ifiL&i^Sl (0!U ^7U^y— if (urokinase), xV*x 
— tf(tisokinase), T^x^ — ti(alteplase), rx:/?-if (nateplase) , 
=E> : rZf ; 7— If (monteplase), /Ur^- if (pamiteplase)&£) , ifo/.MR 
MH^DM^ ($N &B&3^Pt?^>(ticlopidine hydrochloride), ^nx^ 
y-;Kcilostazol), -1* h^X^K ^7^bth"J^A 

(beraprost sodium), m.WLV)VtftfV7- V (sarpogrelate hydrochloride)^ 

^mMm^mMtVX\t, MZ.\t7)V77%)V>'Y-)\' (alfacalcidol) , 
*;i/->hUt-^ (calcitriol) , XJI/^J hx> (elcatonin) , -^'r*;P>' 
h-> (calcitonin salmon) , XXh'Jt^ (estriol) , ^^'^7^ 
> (ipriflavone) , Hnyt-th'J^A (pamidronate disodium) , 
TV> Fn>MxhU^A7Kfn$) (alendronate sodium hydrate) , < F 
P^-tb'J^A (incadronate disodium) .^ft^Vf £tl-5o 

t'^^>^tixx«, ^j^.^t*^s>Bu tf^a>Bi2^#vf e>n^ 6 

m^^JibTH, M7L*£??V> (tacrine) , r 1 *^)!/ (donepezil) , 
UAX^^^^ (rivastigmine) , (gal ant amine) mt>^f% 

) «I-^iM»i:tTil mX\,mMyz>#*V~-h (flavoxate 
hydrochloride) , Iitt^y^f^> (oxybutynin hydrochloride) , mm 
^Dtf^'J> (propiverine hydrochloride) ^■ft$*g\ft>tlZ>o 

5 $^i3, iJj^x^^^^K^^^M^e.nTv^^j, fftt? 

tr-=P (Cancer Research) , SS4 9#, 5 9 3 5-5 9 3 91, 1 9 8 9 
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)V • 3r7 • tDV ' t>3Dj?- (Journal of Clinical Oncology) , W> 

12#, 2 13-2 2 51, 1 9 9 4*£J , iSXfa<" H (0j, 7 s tt*** 

5 C/UtV^j. • i?^ — ^ • Hr~f • *v>-y— (British Journal of 

Cancer) , 16 8#, 3 14 — 3 1 81, 1 9 9 3^] , ^fi*;P€>> I G 
F-l, »5V»H«Wl€»i»nBra5TNF-a, LIF, IL-6, 

3£Kl, MFfclMSIM, ALT-711 *MS¥f£(£ttg8 (0iK Y-128, VX853, 

10 prosaptide^K ft9-2K(09« f^^X T$hU^?U>, < 

mx/ui^/um ^h'j^x mji/^v (Trueptan , 

9 (Keppra) , (Zonegran) > ^l/^t/t'J> (Pregabalin) , A 

-D"fe7^ H (Harkoseride) , *JWt7l?K» , #FF£8RX (01, ^^r'> 
, 7 , -fe^3U>3MM*U3Ef>H(«» ABT-594), X>rHz'J>MP 
15 ttteftX (0«, ABT-627) , 75 >Bt9&*lfi*iIi(0!U h77F;W, Iff 
*te«*ll&(0!» ^JUfc*), GABA glSflJfEl&HI (01, =P¥A^>^>, 3 s * 

;t^>^> mr sd) , a2 mimea* (m> ^n-^» , mmmmrn (09, 

MX (08, 5/^5*^-7 , r I -/1S>g:^^ftX (0>J, 7*^7^ 
25 (2) 0#<£>£e*K (3M, KJ&CT* *»9KO-ffc-&«»a:0f«-J-*Si 

*jwm *« < uee-r * c t t # * , 
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(4) ^mm<Di^mt^mmmm^mmm^m^rr^t\z^, % 
^m©&«®&-^"^^ 

(1) *»*0^*i#»^t*n* fc »5W ft:UT * &n * J,t-<D 
15 »©&#> (2) *»W©««fc»««»fc*W*^W M5b,r * 6n * 
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^mommmommzm^&nxh^mm^mzn^n^m^tvx 

5 <DMmzm^*>tiT'b&i,>ffim%L mm<m. m&m. trass, mmm. mm 

^mm(Dmmmz^n^^m(Di^^iimmmmiz<Dm^u, 
&-5-)\s-h. mmmz&K>m'g.M$i-?z>z\ht>f??%z>. 

^mm<Dmmm\z^\f^mm<Dit^m<D^m\^ mmomniz 
io ^xmm-r&tf, m^mm^mz^hxm o . 01^110011%. s? 

*mA<DwmM\z&vz>wmm<®i<D<$immte. mm^mmiz^^xmrn-r^ 
tfi. ii^si^j^^bx^j 0 . 0 1 & v*u 1 0 0 mm%, #?%.v<femo. 

15 1&V>L5 omm%. ££Kl$?£b<fc&i$0. 5^l/2 0tt%IS^5. 

itT^. jt^TO^^MbX^jlT^VibQ 9. 9 911%, $ff*U<«^J 
1 0*HL9 Olt%lM§. 

20 «©^*t?j:v>. 
x k> mm-r z. 

(Tween) 8 0 (7h7^A->^-m , HCO 60 (B^S^yC 
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UftJKtM) , mmitm W> J&fc^bU^A, *ft*U9^ T>xh-Jk 

v;ptfh-;K ^h^*«) , pHwasjw (flu mm, *itfltf-hytfA*) > 

10 Z.£&-V%2>. 

n-x> #Ulf=— ;Hi pU H>, k Hn^^amjl/n-x^t*) Xtt 

iJt+vX^l/>^U3-JK y<-> 8 0, yjVP-yi' F6 8, 
M:t£§J3iJ © ftlT & o T «k o 
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-k;po-x^#> tf--;wm-a-^ 

bfc T«ifi $ ns . 
20 CID ftlflW* J: 

<D4k&® $ m mm** \zmm ^-zu^mmtim * b v>„ 

25 -kSB55rm#gg> it'JfMOliLTH h U # A. XWIaUE 

if e>n§„ 
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»ti/<«3~20w/v %nmx& 'J ^ 

;W®&<D»g«0. 5~5 0w/vl $f*L<«3~2 0w/v%«l 

£#*3fl«. pHW»ffll©*lnUC«fcD, pH2~12ff*U<ttpH2.5- 
8. 0 fcWfiTS©30*«fcVi. 

20 o#&*i&o £ n e> h » <t 5 texurrfr t *> <k < , «e*©ast)W© 

mm, s mini g *fx 5 n t ic <k q &t*#j t v xm-r zntifi-zi**. 
SLmmfcwmts ^«ioo~i2i ■cc^Mrc 5-30 #i«/£;&ni«® 

25 -T-2>©^=tV^ 

C2D ^m^m^mtrntk^mm^^n^mm 
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>.^ji^)1^^ trW-Y/T^J 7)V*)V* ZZVV— # U 

L-100, RS-30D, RL-30D, RL-PO, RS-PO (T^U 
X^AX5MI/^«£-#0 , ^--f hNE- 3 0 D (*97 9 V Mb*?- 

09*J£;fr — #"7— (Carbomer) 9 3 4P, 9 4 0, 9 4 1. 9 7 4P, 9 8 0, 
1 3 4 2f, #U* — #7 >T JV (polycarbophil) , #;]/~>^A^U 7 
4)1 (carcium polycarbophi 1) («ft|BW:^1*n s b B F if y H U y^tti?) > 
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/VftfXyn— 1 0 3, 1 0 4, 1 0 5, 3 0 4 (^TnteStflHW* («0 

i/TWu t^xhjx T;i/=¥>mr>>i/* 

10 #^#SiSiJ(0^m^Jfc^tt^7KW»S©^^H^ 3 0&V>b*5 9 0 % 
(w/w) , 0?£b<«5i$3 5&V>Ljf$8 0% (w/w) , S 6tC»*U< tt*sl4 0 
13:UV7 5% (w/w) , flBHtttfl) V-©^««^3^Vib^3 0% (w/w) , 

v < \zm 3 T^vi vm i 5 % (w/w) t?&£o tiitti*tti$J e> c^- 

15 (w/w)£AT> fcP£b<te^5~?&4 0% (w/w) , £>E>K:£F;£L<te&j5~&j3 

5% (w/w) ^^-r±fB% (w/w) t$.&vmm*zmm. tk, 

25 tl2>o 

s^itxiiis©«^, -t©¥^«t^stt, u < \*m 1 5 0 &v>l 2 , 

0 0 0 j^m, $^>fc$f^b<«^j5 0 0t£\,*ls®l, 4 0 0 AtmT&So 
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m.m#L m^m, mmm. mnm. &m4tmm&m&v, m^nv^Ttm^. 
m<Dmm^m\t, mo. 5&^lj®9 5% <w/w) , B^.L-<nms. o&v* 

l>ffi8 0% (w/w) » 2e>lC$?£b<tei®3 0&ViL2®7 0% (w/w) 

5 mz<£i£ftZ>®tMMtl,Tte. MZ.tt&ffi. £OWp- 

»e&« m&fe)vu^x* u>m*;w^^a, n->x*-^& 

m&mtvxfe, mx\*#V t?— )VT)V3-)V, t FP^v^P tf^-fe^p 
JM^S^^MH^I/P— X;*7;U>"j7i>(ECG505K ^DX^JMa-Xth'J 1 ) 

A(Ac-Di-soi), tfn;nfpy h> (^ox^tfF» » ^sifeft 

t Hp^^yotr^-k^D-x (l-hpc) fe^v^ns. bh'a 

^->^Ptf;v-fe;i/p— 3j*U H-;i/tfPU F>> Hij^hHn+^nif 
15 ;Hr^P-X3W£b^ 0 mtR^J. ^mE&«JtLT«^J^.^;^, X^T 

25 CD#«tefln?£, *©¥*&«mittS8 1 0 0 ^m^ViL-151, 5 0 0 /tmTS^ 
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ens. mmmte. BtLVKMvx.rww*-^**** 9 ' 7 ^* 
^j^^^b^j^LTt@5m> *x>m, nA^m, y^sm. womm 

0% (w/w) , ^fc»f;U<tt»2fcV>U»8*; (w/w) Tfc£ 0 

mmzwMmmm*-^ /t>a-^ o***^ 

II. &©&!8S»JfcJ;£&BI 

o ®s-r s c t k «t t) iMfttt«B^«3fis . 

m+ © mat* Mtitm*** tf£%£5 kmc* tf ns . 

9 0% (w/w) , ff*U<B»5^U«5 0X (w/w) , $£,Wt?£b<TO 
5te<^U3 5% (w/w) 

5 SMJt) lfcV^Ll 0 0%<DV&WXmfrZ&Z>Z.£&~e%* $P£U<fci:l 
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5 ^^b©fe»e)tcS5^ *x>«» n/\^, ?W>iftfC 
B&£2fll;tT ! &«fc^o 

&mm \z£z> &mwi. >&&izfe c x * jw^ & a<ommm ±m*m& btfei 

15 

vis AM* mat* a) ^ott>j;K »&tt«*»j£LTrau ip^m a 
20 mum-^mmm cmr, ga^$j£Bs^T£ £^7uxnx% 

4. 4w/w%, *f*b<{i^2 0~^9 8. 5w/w%, ^^fc 
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ff* b < tt» 3 0 -fi 9 7 w/wXT?»5. 

95%, ^b<^1^60% o«H» 6WJWW* - 
3i«cttttffll*iiliaeiia»»J©*^^ iiS±IB^^ip^T, »»B*«rr 

A (fiMUft ECG-5 0 5K *p**;V*n-X* h»J *A <«*tf» 
m« (*> B A S F%k§SU □ 

io vatmrnm* x*x7a*:/)> ^«^>y> (*> 

PCS) ^i**«fflV^n, «*«*£»ttUT!ft#* »«k 

15 W»«tWt2fcJ:03tt3WR*n*^ 3**tt»H£*fc#l^ «*.tt»0. 
0 5~5&3 0w/w%, #£b<&^0. 5~l315w/w%T?fe§. 

^aif^^fmo-^^ #;i^*->^;iHr;vn-x> #uex;ni 
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if, imaj, mmtsiZ), mmm. mmm. mmm. &nffiitMte£&m^*> 

10 A*— ^Jl^^Xa. l/-^-, OWlBf 

m— <D^^j^mizmmvxmnn-¥mmmtvx%^. 
^■t^> rtyxjvmni, n&ftmmmm\$&Mti:£<DmmMMx&'oX'b£L 

WL<®L*mm\zv. g&mmm&mtbzrc&izp -zspu^x hj >x«/3 
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±mmwmt LTfc. sua, en, D-v>-h-;K mm±jv 

;K ^^h-X> -b-y^D-X, ^U-feU>, R3R«:^*Wf6n, W\Z^?> 
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grJfcSU ttftttJhffl, ^feSK M«#J, -H-flcSO^^oSSJiott&iPAX 

%>«tvi. x^ ;PAki^©#14£#;^fc&6#u x^>#U a-;i^^n tf 

@#>t£ 0fti&j$4fc** e> s iwr n £ ic «fc o x# n & » 

25 />*^&^t^^/\*ri(psylliuiD)^ge^t"(Dl!;«me^b<^*i#l1* 
; T^fciT^A* ^X-#A, A 
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&o ] — ;k T^hn^ — x> 15?$ Y—7sU*> 

io ttS9tip^T#ftbTViT ! fej:<, ^tc^m^mmm^nx^vx^x 
15 ^m^mv<i±^^^y^m^^<D~M^^uj^m^\z^hx^x^ 

^•>5f«i«fffi> ^nf+xbu ytemk-sw. ®tmwmmt£*>mz-?«( z a 

* 

SAiKittafttto. i~*95oa*%, »*u<«^o. i~^j3om*% 

O^IHO^^^fc^ffl^*^ ®1#~&6 0^(D^, »*b<tt. 
«1^»15^©|W, ±0#*L<ttifc2#~*?j5#©|HH:: #f§W 
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(Di^m^rc^mmmmcD 9 0 x^zmmz^z ^ t«asu <±jb, 

ST^, Pfi£fifcAn£ftTl&V>b6 0^&l*li;:, 

©s^j±mc;*fr§^-w«te> mo. oi~i5io mm%, b < am 1 ~ 
*& 5 ^^(Dsa^j^fc^-r^^WM^^ s& 0 . 1 9 0 

10 Sfi%, i&l 0~i®7 0S*%T?£3o «*f£JS#©«»l£fl:K: 

ttT^^TStei^O. 1^5 011%, b < te$J 1 0 3 0 

»%, «F£b<tei&l 0~&)2 5li%ta&5. 5fc£^©»BW£#fc*frs 
^Tfifc£J®0. l~|UlOli%, #£b<«*>Jl~$j5M*%T&£o ±13 

*f8W©ttfflai©S:#«fciU *»9§©rts*«©*»I, *ZB. Sfett. #J 

20 n^n lBDo.oi ~m 1000 mg/kg, b < \&m 0.01 100 

mg/kg, «kO«P*b<ttjKlO. I~l5l00mg/kg> fcOt>ltJWO. 1~ 
^)50mg/kg$, tofrTTfettl. 5 3 Omg/kg 1 H 1 0^ t>$km 
fcdfrttTlWWft-^Sns. fc-fc^A,, «&|Bbfc^5fcta#fi«a>Jr(3D^#7?^ 

25 S#-r*ifc5©*5»£"b**. 

#ffl2£Wa, BmUfltfMH £ ft & V^tgB-e 2© J; -5 teMKjrr S ££t> 

i§^©nm mm. E3£§sai©ttsi> may. am, # 
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fctX&mn&^^WlWl kg#l^fcf)i<)0. 0 0 1~2 0 0 Omg, 
B£ls<\mo. 0 1-5 0 Omg, $ei«U<il ^I0.1~100mg 

«fc«*bTfeJ:V^ ««**«tefc*MFLfc*, *»W©fl5^«*t»!^U 
0.0 0 l~2 0 0mg/kgSftO«4U »1 5 

»Sn&*56i5!Oft^* |50.0 0 5~100mg/kg§l gii:lTgn 

20 $^fflV^tl5Gia«^I^^-SSS (GRP4 0) tt, SE 
*J*ff : 1, IS2Wt: 3, IB^J#^ : 5, 8B»^ : 7 £fc«Sa?!l#-*t : 9 

GPR4011 mz-& tb+m%mm w*.& 

SBUI& tt&fflflk ^'J7«« KMflttffiU #«^>^W\>X^> fttttMfe, 

^it>^^A» 7>^A>xii, mam* ±&m> ft&ra, m 
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mm, bmm, i-^=L^)v^—mm> mmmrn, nj-mmm, i&mn., 
mm , mmmm, ^mm, nmm, -n^mm, m^mm, nn 

5 mz.it, m, m<D&im cm, mm, mmm, mm, mm, mm 

Tffl, mmrm, ±M&n, mm, ^m, mm, mmm, wmm, m 
vm, mm, m») > #st> Ti*, m, mm, mu &m, &mm, wtm, 
wm, mm, &m, m^, m, mit^ m, ±m, ^m) , Mm, >c> 
m, mm, wm, mrm, mmsk, m&m, m*i, mm, $m, m 

io m, mm, t*ifeHfcfi*t«ieK-e»5Tfc«j: < , 

ieiTS^T^±K mz, gpr4 ouBm7>t*jw\>xmizm$£mis 

m^mn : i , mmmn 3 , e*ij## : 5 , e$o#9 : i ^ftummm 
^mwommm^ .• 1 . m&m^- 3 „ @b^j#-^ : 5 , gBa?a#^- : 7 

20 t^ieitUTH *!;*.& M2^J#^: .1, E3W^ : 3, E^BMf : 5, 
BB2FiJ#-s§- : rsXtJtEW** : 9 ^t)Sfl57 $ / «B?!l£3feRWfcra— © 
75/8IE?!l$fl/, E^J#-^: 1, @B^iJ#-^ : 3, E^>J#^ : 5, E^iJ# 

Mftmtz£rfmw<bnz>o mmmzmnM*, ^n^^mmmmmzmm^ 
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GPR40tim a) 1, E?U## : 3, : 

5 , K5*l## : 7 *fe«@B^J#-^ : 9 T?*fc>3n*T5 /MI5?iJ*© 1 
2ffl£JLh (jffSKft, l~3 0®iE J;D^b<Bl~10im £ 
&fc#£L<»*MH <l~5fi) ) ©r5;»^*tfc75;tB^ b) 

io : i , mmm^ •. 3 > be^j#^- : 5 , mrnrn^- : 7 : 

9T*to*n*T5y*s»iici^w:2«tt± (»*u<«, i~3 om 

7$yi/&Wntfc7^yiSB^ c) ffi#«M§-: 1* E : 3, @2^iJ# 
5, SB*Wt: 7 : 9^^*1575 SMmPWV 1 * 

15 fcfc£2l@£Ui (»*b<tt, l~3 0lg«, J:0ff*Uttl-10«8K, 

$e>^»*u<«icP ci-5ffl) ) ©7$7t»75;rai§nfc 
T^/msB^i, *fc»d> *n6ftft»^fctfc7s;ii»ii**#t*fa 

20 m (7S/*ffi , JfJflBtfC** (*;W*^->;V*SB) T&3o @B^J##: 1 
t^$n?.75y»^T5GPR4 0§«CJi)mGPR4 0H 

C5T5«i*t*^#*^;v» (-cooh) , *jv^v-k-coo-), 7 

(-CONH 2 ) SfclilXf;!' (-COORx) ^tlt^ott £V>. 

t^wfWtt^RxttTii *3sn>, x^;k n-yo 
25 tf;k -r y y n HJi/ fe t < s n - ^ ^ 0 c t . 6 7 « mx\*. -> 

^n^>fJK >/^D^v'Mi:OC 3 . 8 v'^n7;Wl'^ 0il;Lfc£, 7i 
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t7^;i/-c 1 . 2 7^jHft 1 !:(DC 7 . 1 477;v ; lrM©a*\ mnmx-Ts 

SSKl, GPR4 0l:H, ±|BUfc^e«lC^V>T, n^<d^^^-— >^ 

/s©iii±0iii (^^.^ -oh, -sh, x^y«, <^£*v— ;ps> 
ttfrfz e<d c 2 _ 6 7jv% y -f e<d c 2 _ 6 y s/jvmtz & Treats nx 
15 **n*. 

GPR4o©*MttTH mxvt, w&pm^- : n?«bsn*75y« 

E^^ftl>'?WGPR4 0, @53nj#*f : 3 T?^t>^tl^T 5. J W5tm& 
tft57<yhGPR4 0, ge^ll#-^: 5 T*t)S*lS75 y Ma^fc^TT 
2>khGPR4 0, @B^J#-^: 7 "eSfc$tl§7$ y mSB^iJ S^Wf S # — ^ 
20 -flf;VGPR4 6, I2?>J#^: 9 -e*fc>£*l£7 ^ J REJUStttSAA^ 
^-GPR4 0^t*^fflV^n§. uO5^-7^ZGPR4 0, 7-yhGPR 

40, ^-<if;wGPR4 o^tf/NA*^— gpr4 o\zmWL73i : m&n~v 

hhGPR40tt, WO 2000-22129, Biochem Bi 
ophys Res Co mm un. 1997, Oct 20:239 

25 (2) : 5 4 3- 5 4.7 izmMznT^z>'£%a<DW&m~e&z>o 

GPR4 0<Z>g&#^:y^F (£TF, ^fr^y^ F <hPfcBBT£^/&*&£) £ 
L-Tte, ±EUcGPR4 0O^^H^tl»©t)©T^oT^J; 
0g*.fe£, GPR4 0©ISI^©o-&, J^J^McD^fcgaiUXL^^ 
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AftftHcte, @E^J#-^ : 1 , @B^J#^ : 3 , @B^J## : 5 , @3?iJ#*f : 7 £ 

(Hydrophilic) TO) Tfca^tfSnfcW^S^tK^^FT**. 
(Hydrophobic) g&£^tf^5P t* "bW«Klffl^* £ 

£D#f£K«:l 0 0fi&±©7$/»ffi^£WT*^^F&£##*L'V». 

15 »iaai*j**r. 

($?£L<fc£> l-lOfflggt SS>fc#£b<fcj:8WB (l~5ffl) ) ©75 
20 y»#*$cU ^©7Sy»JCltfcU2M± (»*L<tt* 

l~2 0flfit, *Dff*t<tti-l0»Bljl, S5K:ap3;b<«JMH (l 

25 *S§HJ©fil5^y^F^C*^^;^^->;^ (-COOH) > tt 

)\,&*ris\s—h (-COO") , 75 F (-CONH 2 ) ifcttl^rjl/ <- 
COOR) ©WT^oTfe^K *5ftW©«^^P* J C*««nK:*JW 



WO 2004/041266 



124 



PCT/JP2003/014139 



T5. hMb^fe^XX^Hb^nTV^feO^^H^^^y^HJC^^n-Sa 

c©«a:«tLTit 0a^L^ MittiK (M/Lii. mm, o>m, jite* 
7*^;^ •7i/'f>m, =iA^m> set, ^x>m> u>^n> sfeja 

15 GP R 4 0 iifc _hKLfct: b^»Hl?L»«l03MBJfe*fcW:iaitt*>e 

turn mx\%. ^no^^iL t Fn*~>*^;MSNi§, ^>xtHu 
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(2' 4' h^>7i-;Ht h*a^ri/^f JV) 7x/^r5/»fi» 4 

- (2' , 4' -5?>lh+S/7i-;V-Fmoc75/l^W ^x/^ri'W 

SFItUm DCC, N, N' -^V7*DKA'*^-f5H> N-X 

^;p—n' - ( 3 -^W5;7"Dtj;W *^>m^ffl^^ti 

S. 2in6fcJ;*«tt'fbfcW:5'fe5flS»«*JlPa <0!*.tf. HOB t, HOO 
15 fcttHOBtXXrMSVMiHOOBt X7rJViUTfe?>^i;^i7^ 

N, N-i?^?MM7SP, N, N-^W-tb75H, N-*3MV 

«-fb7K*W, hij7^tax^;-M2©7;V3-m s?*^x;v** 
<t s n&7 s i. 5-4«a«-cfflv^6n*. x>tHU> 



WO 2004/041266 



PCT/JP2003/014139 



126 

->#;p#x ;k ci-z, Br-z, 7^>9 l JM-*5';t7;M*r:;k MJ7 
^^i^p^te. 08*fcf, 7;i/^;PxxrJHb <0g*ri, *?mk x^;i/, 

-k'JXDTKm*^ xx^;Mb£fctex-rr;Wbl;:<fcoT&mT£ 

20 #x;i/S, xh^^*ji/^-;i/ai^t*©K»*^»i»*ns3i»^fflVi6n 

^DSxxo^aiy— ;i/tt*K*©«Bia£iUTtt. fclAff, Bz 1, Cl 2 
— B z 1 , Br-Z, tert-;/^&£a*fl3^£n3o 

25 bXf^>0^ 5^/-;K0fiMStbT{i, Tos, 4-*h* 

->-2, 3, 6 - h y *^^>if>x;w*x;K dnp, "^s^i^rS/* 

Bunu Boc, Trt, Fm o c U E^M^ StlSo 
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2, 4, 5-h'J^DD7x;-JK 2, 4-^-bQ7i;HK vT7^ 

. ^;wr;V3— ;k /i7zhD7x;-Jk honb, N-kHn^i/X7^5 

H> N-tFD+->7^MS^ HOB t) <h<DX*T"JI/] fc^JflV* Sft 
5 5. 

liinsci^^ia^Mi^, v?-rvyatr;px^;i/T$>, hjx 

-J^lC^-2 0~4 0^©ffign?frfc:fonsa** Mlt^V^TH touts' 
15 7-7-Jk 7i;-Jk ?t7-VHK rU9W—)V* 

>>*?)i7s)V7j i, 4-y^>^^--;K i, 2-x^>5?^*— ;w 
20 ;i^;v*teJiSB<z>i, 2-x^>^3— ;k i, 4-^>> ? ^-;^^ 

7fc2fc«fc*7;i':&-Uffi3fc«fcoTfcl**Sn*. 

25 j&>&j»£iBJRt/'3S. 

16^075 H#:^#SS«J©7?^tLT«, St\ ftJVtf* 

7^;®©a-*^^VSS75 HbUTfi«Sb&», 75 /SHS'-ltC^"/ 
9^ (SSH) IK&itfS©«££T?ffitfbfcS^ i^7f FiON*«Oa- 
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io mors. FittmmzisT. mm<Dwmm(D2LXT)ifo&&z>z\t&x^z>. 
Sot, &%w$GPR4o&mmu^7^y-i£-e®m-r&z\£\z<}:^Tm 
^^©vi-rn^^oTt>^vi 0 -r&fc-k, gpr4 o**j*b»s»^y 

ttMUESBMrrs Cfcfc:,kD SW©^^ F^iTTS £ 
0«f^^t»«K3fe©KWti:UTtt^ Wttf, £TF<£> a) -e) fcfB«lSn& 

a) M. Bodanszky M. A. Ondetti, F v->-fe^X (Peptide 
20 Synthesis), Interscience Publishers, New York (1966 *£) 

b) Schroeder SScfctK Luebke, if ^y^FCThe Peptide), Academic Press, 
New York (1965 *£) 

c) &mm&m. ^^^^^.commtm^ *imw) 0975*10 

d) xmrnm ts^zmmmw-. ^t^mmmm u iei®^ iv, 205, 

25 (1977 *£) 

e) &mt&9a£&* mmn&<DM& mum ^y^F^ &)mm 
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5 GPR4 0§3-m^'J^^I/tf HibTH ±|2b;fcGPR40£ 

F-rzmmmw (dnas^^rna> ^kijdna) ^w-r-sfe 

R4 0^n-H1"§DNA, mRNAfORNAT^O, -*lTfeoTfe, 
-*iT$^Tfcj;^ 0 r*iDNA, H*iRNAJfc(4 

10 DNA:RNAO/W^'J^miK i?>Xgt (T&fr 

GPR4 0<&n-H-r^>^U^^l/^H^fflViT, fllfcfc*, ^©H^g 
^iiTU r§rPCRt^(D^j 15(7), 1997 f3«©^^fcJ«n{C^Cfe^ 
15 fefciD, GPR4 0OmRNA§ilitSCt^t*§?.. 

GPR4 0 £3 — HTi»DNAtbTH ^VADNA, 3rVADNA^ 

DNA7-f^7'J- ^DNA^VsTtlTt)ctVi D 7-f ^7'J-(:^t5 

20 ^-rnT&-?T i &£V>, _hfEUfc*i]j&- ffiM£Q total RNA^fctem 

RNApj^^S^i^L^i'fecDSrfflViTttS Reverse Transcriptase Polymerase 
Chain 

Reaction (£TF> RT - P C R*££B§^T&) lZ<k^TMm-1r%z£%X*% 

25 Mtfamzte, GPR4 0^D-Ft5DNAtUTtt, @B^iJ#^ : 

2, @3^iJ#^: 4, @H^iJ#-^-: 6, @S?U#-*t : 8 f;;fcf4|B3Wt : 1 OT^t) 
^n^tlE^J^tt^DNA, *fctt@B^I#-^: 2, @H?iJ#*§ : 4, IB^J 
#■£§■: 6, BE?iJIH§- : 8 £fcte@S?!J#-5§- : 1 0 Tr*t3$n^^»iB^J <£: A-f X 
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m&m^: 2, mmWr^: 4, gS?»J##: 6, S2^J#^-: 8^fcaga?U# 

fe£, B3#l#*§- : 2, @3?iJ#-*§- : 4, gH^J#^ : 6, @B^J#-^ : 8*fe«gB?U# 
1 0T?^t)$n§m*@B^Jt^l8 5%£A_h> £P * U < 9 0 %£JLL, <fc 

^1/^7-- ^o-->if (Molecular Cloning) 2nd (J. Sambrook 
et al., Cold Spring Harbor Lab. Press, 1989) KUB^O^fefr^Kl^T 

i/wxh'j>^x>h^#i{i wtw:, j-bwy&mmtfimi 9-4 

0 mM, b < tei® 19 — 20 mMT, i&m&ftt 50 — 7013, b < 
20 6 0 - 6 5 TCiDftfr fc^f. mz. ± b U 1 9 mMTIg^ 

6 5 <C t>0F£b<^ o 

GPR4 0 5:3- HtSDNAttTH @B^J#"% : 2 T?igfr£ftS:&SfiB?d 
-5 D N A fc V> e. *l* . 
25 E50##: 3T?^to£n£7$y^@B^J£^WT£V^*GPR4 0£3- 
h'TSDNAtLm BBJUW: 4Tgt>$n§tSSB^^Mt^DNA 
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FtSDNAtUTH @B?!I#-^: 6 T^frSn^mSSE^^rr&DNA 

m^m^r: 7T*t)$n^T^ymE^J^Wi-§*r:^-f lf;|/GPR4 0 
^n-HtSDNAtlTH @B^J#^ : 8^b2n&*iaK^J£^rr£ 

DNA^t^fflV^ni.. 

$&{&$fe<£>cDNA, ±i2b£iitt • Hlfi^CDcDNA^^'J-, 

15 ±fBL^M- Mi DmRNAlii^^iambfc'feO^fflViTiS^ Reverse 
Transcriptase Polymerase Chain Reaction (&,T, RT — P C R?£<hI§$!Ft" 

( 1 ) : 2 , I3^J#-^ : 4 , @B?iJ#-S§- : 6 , IB^J#-*t : 8 £fc«IE?iJ 

20 i o^to$na«*S5U«rW*r*DNA©aj^«atK2?«sw-r*DN 

A, (2) @3?iJ#^: 2, mnm^: 4, I3?U#^ : 6> : 8 

25 GP R 4 0 ££»Wfcflg«©?gtt (00, U FM^JSte* ^HWBfiaS 

f^ffl^t*) s^i/t^-iai$3-mDNA^MSia?ij^ 
nDNA^aw^ni.. 

I5?iJ#^: 2, IB^iJ#^: 4, 1E^J#-^ : 6, SH^Wt : 8£fcte@B?iJ# 
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5 m^zn&o 

GPR4o^ii-5-©^^5 : H cot, gpr4 o tmm?z>m'£!&& 

&) ^±H3-HT5DNA©^n-^>^©^i:tTtt, GPR40© 

3>^j*«, =£U*=l?— • ^n — (Molecular Cloning) 

2nd (J. Sambrook et al., Cold Spring Harbor Lab. Press, 1989) fc|H<fe 

DNA^Xia^JCD^tt, PCR«0+>H, 0JA«, Mutan T 
"-super Express Km (Sli (W) ) , Mut an™-K 
&mm. m) ) &<?££ffl^T> ODA-LA PCRS, Gapped du 
plexfe, Kunk e 1 ^Hoafls^ftKO^^SVitt-ttlfefc^US^' 
20 SICfoTfr^5 

^n— >jb$nfcGPR4 osTn-H-r^DNAna^idcko^o**, £ 

U *fc3' *«MB5fctt«IRJ»lta H>'tLTOTAA» TGA^fcfiTAG 

25 sti/T^Tfeivs. cne»©ai?Hte3 K^aiRMn h>h, mmfe-s 

GPR4 0©^S^^-H 0d*tf, (-f) GPR40$3-Ht5DN 
A/^£@ft£^£DNAI£rJt£3JDfflU (a) ^DNA^^l^^g^ 
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^^^-iLTll ^111**0^7X5^ PBR3 2 2, pBR3 

2 5, pUC 1 2, pUC 1 3) , tt?gft*©^7^$ H CM. PUB 1 1 
(K PTP5, pC194) , if i*^575 H (Ms pSH19, pSH 
5 15) > A7T-^t*0/^f'U77-^ VZi/ZlT 

#-tji^ WaD^>r;pxa:^cD»*^>r;pxfe«!f©fls, p ai-h, p 

XTl, pRc/CMV, pR.c/RSV> pcDNAI/Neo»fflU 

• cne»©5^, CMV^n^-^ SRa^D^-^-ftt'^^^? 
15 fftbVi. ^X^iUk7IlTfe5i^l trpya^-, la 
c^-^-, recAynt-^-, AP L ^nt-^-, lppr/n^e 
Ig^VWUXMMl? 25 SPOl^Dt-^, s 

PH0 5^DM-, PGK y n ^_^_^ GAP^P^- ADH^ 
SV40or i tlgftf 4) &<H&^bT^S*>©£JflV>.5 

h f r tusisj-r^*^**) wvhm-h (Mix) mm s 

^^IttSfi? (£TF> Ne o r tB§^f G4 1 8»tt) 
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mf<E>nz>o mz, CHO (dhf rl ttSffl^Tdh f rlfe^^liR 

5 est<z>N^*Wc#jbirr<5» m^x.~>3LV h7II-e^§i^ll Pho 
A • =yiTir)Vmn. OmpA • v-^;Pgfl?y& i&^J&VWl^JBMT?* 

l&£j&$|»«T?***&l*, MF a • 5/^;l/K8k SUC 2 • ->^;V@5 

15 14, »*MBJI6&£#m>5ns. 

X^ac'J fcTMWcDm^JibTti, Iv'i'JtJO'J (Escherichia 
coli) K 1 2 • DH 1 Izfu-s— V>?X • • if • ^~>-a^;i/ • 7*7*5. 
- • • U--fI>HX • • If 'i-IXX- (Proc. Natl. Acad. 
Sci. USA), 6 0t, 160(1968)], JM103 iXZ^fUyP - 

20 Tz/vX • UU— ^ (Nucleic Acids Research) , 9#, 309(1981)], 
JA221 — • • ^V-^ol^— • /t-f^-a^— (Journal of 

Molecular Biology) , 1 2 0^, 5 1 7 (1 9 7 8)) , HB 101 Cv^ — 
~)-)V - • ^U^a.^— • ;^^ru-j—, 4 1f, 4 5 9 (1 9 6 9)], C 
6 0 0 C^x^-i- (Genetics) , 3 9i, 4 4 0 (1 9 5 4)] 

25 

A'^MIItlTlt -^JAl^ A^;P7, ♦ (Bacillus 
subtilis) M I 1 1 4 (>?—>, 2 4#, 255 (1 98 3)), 207-21 
- jr~? • ;Ht^r5 7 h U— (Journal of Biochemistry) , 9 
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5#, 8 7 (1 9 84)] fcEifimKZnZ' 

iftbTH U-y*n^« tUfvl (Saccharomyces 

cerevisiae) AH2 2, AH 2 2 R~, NA8 7-11A, DKD-5D, 2 
0B-1 2, WtfAOV'ftX (Schizosaccharomyces pombe) 

5 NCYC1913, NCYC2 0 3 6, /XXMJX CPichli 

pastoris) fc£#JflV>&*l5. 

(Spodoptera frugiperda cell ; S f MM) > Trichoplusia ni 
©«4*©MGltt> Trichoplusia ni <Z)9Plfc3fe© High Five™ Mb 
10 Mamestra brassicae a*©M&*&»Bstl«Miia acrea a*©MBfc2*«/B 
V^Stl*. 9>fJW«»BmNPVO«Kftt, aasWWUiJB (Bombyx mori 
N;B mNffi) ft»WBV>&tl*. MS f littfcbTtt, «*tf, S f 9^ 
fl£ (ATCC CRL1711) , Sf2 1 MM (SA-b> Vaughn, J.L.&s -<> • # 
(In Vivo) , 13, 213-217,(1977)) feStfffitt&H*. 

- (Nature) , 3 1 5#, 5 9 2 (1 9 8 5)3 . 

li«ttTlt *;WB«ICOS-7-. Vero, T*<i--X 

/NAX^-ilCHO (KT, CHOMSfclMB) , dfaf r»e**«^* 
-fn-XAA^^-MCHO (KT> CHO (dhf r"> MHt«B) > 
20 YWL«E 7WAtT-20, ^X5XD-« ^hGH3, 

- (Proc. Natl. Acad. Sci. USA) , 6 9i, 2 1 1 0 (1 9 7 2) 
25 (Gene) , 1 7#, 1 0 7 ( 1 9 8 2) 3&^fcB«©*ftK«oTfftt5 C t 

^Jl/ • >?x*T--f (Molecular & General Genetics) , 1 6 8#, 1 
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11(197 gm^cfem^&fc^oTfrfc'S £<tan?#&o 

(Methods in Enzymo 1 ogy) , 19 4t, 182-187 (1991), 

5 t^'-tf • a-XXX- (Proc. Natl. Acad. Sci. USA) , 7 5t, 1929 
(1 9 7 8) te&Z&mtDjfmzft^TfTfco z. ttf-e&z. 

(Bio/Technology) , 6, 4 7-5 5 (1 9 8 8) ^^^|B^<D^^-pT 

10 «i^^J^^^Kfem-r^lC«, WJI&XWJW8«flffliai^sjUft^n 
hn-;i/. 2 6 3 - 2 6 7 (1 9 9 5) (5fM*fcfifT). ^DOi?- 
(Virology), 5 2#, 4 5 6 ( 1 9 7 3) Izmmvmmzft-oTftfcv d ij&t 

C©i5tbT, GPR4 0§3-Ht^DNA$Mt^I^^^-T 

is »Kigiftsn«:^*K*#*«#6ns. 

^^h>, ^-tf-o. ^ix^x, /tw^aj*m*ja:^©*i«*fctt 

5 /^£^ifM9iM (5 7- (Miller) , 5?*— • • X^X-^U ^ 
>!V • "f > • ^6 I/^zl ^— • v^^-ir^ y #X (Journal of Experiments in 
Molecular Genetics) , 4 3 1 —4 3 3, Cold Spring Harbor Laboratory, 
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New York 1 9 7 2] aW£bVi 0 H JLfcifrglCfc K> ^U^E—^-^J}^^ < 

1&^X^x U 1 711©i^ 15-43 ICT&J 3-24^ 

1&i*J;W^JilOi^ 30-40 °CT&J 6-24 I^Mfj 

Jfc— (Burkholder) ft/tf&lft (Bostian, K. L. ~JUz/—Vl/>f 
10 X- i-z/3±)l • 7#5^- • • ^X>WX- *7-4f- 
3.— XXX— (Proc. Natl. Acad. Sci. USA) , 7 7t, 4 5 0 5 (1 9 8 
0)3 ^0. 5X#1f5yH*&-grtrr*SD»«! (Bitter, G. A. :7°P5>— 
5»#X - - If • ^g^-;i/ • 7#^ri=- • • Wx>WX • * 
:/ • if • a-lXI- (Proc. Natl. Acad. Sci. USA) , 8 1*. 5 3 3 0 

15 (1 9 84) ] tfmvfzn&o mmcDpHum5~~8\zmm-?z>(Dfimi£v^ 0 

#*«jfiflM0 2 0-3 5 , CT?»2 4-7 2P#|«!fTfc^ i^SfciSCTI^jl 

Grace's Insect Medium (Grace, T. C. C. , ^-f^Y— (Nature) , 195, 
20 788(1962)) fcgMMbbfc 1 0 fammvmm&m&m (Dfc£W 

fflV>&tlS. «i©pHtt|!)6. 2-6. 4lCilSETSO5^0*bVi. 

mnm 2 7 tti 3 - 5 u wfr&v^ >&mzfoCTm^nw&i)nxz> 0 

5-2 0 %<Dmm*E]hm&'£tfMEMl&j& C-y--Tx>X (Science) ,12 2 
25 m, 5 0 1 (1 9 5 2)) , DMEMigi (->VaD^- (Virology) , 8#, 
3 9 6 (1 9 5 9)) , RPMI 1 6 4 0 igiffi Cv 5 ^— ^Jl- • • if • X* 
U#>- ^-r-itDV' 7VyX-y 3 > (The Journal of the American 
Medical Association) 19 9i, 5 1 9 (1 9 6 7)), 1 9 9igi (^Dy 
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y (Proceeding of the Society for the Biological Medicine) , 7 Z% % 
1 (1 9 5 0)) &£/!>SfflV>£n£ 0 vH\$m6~8-e&2><D&ft&V^ 0 
te>I#}& 3 0 ~ 4 0 < CT?^J 1 5 ~ 6 0 R^lfr&V^ &>glCjSDTjil^il#£ 

i 

5 1lQXZ>. 

u & z. t an? n •£> . 

io gpr4 o&mmmfc&&^nM^zmm-rz>\zmv-cte. ^» 

£<D£5izvx<m*>*i?tmm±m. ^^u^mm^iz^n^GPR4o 
©*«n, nft-'iktooftm - mmm^mmzm^iD^txnuo^t^^^o 
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10 So 

filTK:, GPR40 t J t<D&mV#> HTf**IBJ»il^©*S^tt**ft* 
(BPt^ GPR4 0tMt?»iO , J^>F, GPR407^b 
ffe«GPR407>^^-Xhft:a ©X^y-=>^*^^»t 
15 So 

t> ^^Bj^-o^^^n^— h (surrogate) »J #> F£b*t7BV>fc 

GPR40U»>F*«ttf7=f-^^ G P R 4 0 \Z&& LT*ffl»M« 
tt*W-r^SW^«tt^**aW^b'&«aTf»S <£TF* S»bT TGPR4 0 

«[*)C a 2+ jlli, iWcAMP^ iHrtcGMPM, 
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GPR4 07>^^-X GPR4 0 tC^TS/^ M$B»J$tf£tt£ 

#^BJ<DX^U-~>^&£/B^££iK:£D, flMfl£@l£ G P R 4 
0 ^(Di^^^ii3i-r^k^, ^fe«JJgJtem^GPR4 0 <h<£>£rS-;ft£M4> 

10 ^fc=bt3, ( i) GPR4 0 £#fPJi<ZMb^££&M£l±fc* 

(ii) GPR4 O^^CO^^^^K^fb^tl^^Sife^^fc^ 
<i:C!)it$!5Srff^: < 5Cli^#^i-r^GPR4 0 7^—* h*fcttGPR4 07 
X h (D 7. if U -~>^&£JS#JrT3 0 

>J-->^SiC^V^Ttl (i) £ (ii) 2k 
15 #J^.«, GPR4 o ^T^*^^b^o^», mfijmffi^if^J 

a) ^Lfe2|c^BJ^t:^^GPR4 0fC^M^-i±fe»^i, ^bfe* 
^BJ^jb^^ J:D?ff£^b^^G P R 4 0 fc^M^fc^lcfett*, «tt 

20 bfc^Bj^b-B-^j^MG p r 4 o \ztt~?z>m&m*®}&v. Jttsrr ^ c £ & 

b) ^bfc^Bj^b"gr^*GPR4 0 <&^-r^m*fc«M«©M 
Ci:^iit5GPR4 0 7^ h£fcfc£GPR4 07>^^Xh(OX 
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c) mmvtt*5&m<D<t&m&s gpr4o dna^mt^m^m 

z-£\z&.~? Tmmm±\z^m v rc g p r 4 0 kishss t > 

Hfem#:^^-r & cltfccko TMBU (C^g^ b It G P R 4 0 

5 m-iiiz&tfz, m^vr^^moit^moGP r 4 o {c^f-r^^fi^teb, 

Jt|fe-r-5^i^^mi-r-5GPR4 OTrf-^ h^fe«GPR4 0T>^rf~ 

d) S$^b^tl©#ftT*3^^#^ET^ GPR4 0^ft5tt^ 

ttSGP r 4 o ^LfeiWTO^nf nisi, M#£Jt!irr&;i£ 

10 ^fWGPR4 0 7i-7 h£fcteGPR4 0 T>^rf-X U 

e) GPR4 0 D-NA&^-rz>Mn&m&&®mTZ>Z£\Z<k^TM$& 

ni^sufcGPR 4 o ^^-r^mM^tt^, mmt&yoo)ft&T$>& 
mm&T\zT?JttL^fLMi£v, mm*ftm-%>z.£.ttmwh~f%G?R4 o 

15 h £7cteG P R 4 0 7 h (DX ^ U -~>^fe 

f) #fpJ©'ffr&#l£GPR4 0£^T£MK»M$i±;fc^£, 
BJ©^-&^<k^^b^<£GP r 4 o 

*S , GPR40^L fcM«^tt£$Jfe b , Jt$£-T 2> Z £ £f 
5GPR4 0 7^h*fcSGPR4 0 T>^rf~X h©X^U-n>^ 
20 :fe<kt£ 

g) *^ej<D-fb'&tl?:GPR4 0 DNA§MT^Mfet#:^tt^ 

uti^o xnmwk-t\zmM u ^ g p r 4 otsi^tmi> *^oo<b 

^itm^tl^GP R 4 0 DNA^tft5flfei#:^it-5 
^ t C.io TiM±(3i L fcG P R 4 0 lzmMZ J t±fcM-&lZ&tf%, GP 
25 R4 0W5ttiMtt^SteL, Jtfe-r^^i^^if -5GPR4 0 

^^enb-a-ws, ^s*u #> \ i ^&&mffiM\z}t'<T4mm^B~T?&z>t£ 
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Ttt, mwm mm* v>m. ^ki&kmn, mmu^) £<d 
io >m. n;\?m.. set, ^7JL>m, u>^n> 

ft»fls-&«rtbTtt, gpr4 o(Dm&&&(Dm^m^&£z*vj}> 

\*m&tftry Nofiflcl^ViT, U^J>FJg-&3i?^--/ MdiS££-r3£5 lets 
^fttcfc'&Wtim&VKm^Zft&o GPR4 0 OOTfiOlf^^i 

20 GPR4 0^#^-r^feo-ea5n«^rrL©%<^-ea5oT ! bJ;Vi^ GPR40 

T»> ti^^ffl^T^ifli^ tfek h S*©G P R 4 Ofcgj&tJibTV* 

25 gpr4 o&mmt&iztt, ±m<Dj5&tfm^z>n2>&, gpr4o dn 
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Tfc£v> 0 gpr4o DNAmK&m^WiwmmzmAL, «tn££3&*£ 

MT2>&&AfcfRy'()l'Z. (nuclear polyhedrosis virus ; NPV) (D^)^\ 

:£&Tfr5;i<b^T?^3 0 MX\t, JCftk CNambi, P. if • 9 J*—±)\, • * 
^•/Htn^Jl/'^SXhU- (J. Biol. Chem.) , 267 #, 19555—19559 
10 It 1992 40 tZtiMVJsmz&vTfrteSZ.tifl'ZZZo 

fe©<>UT«, ^tl|#W^tf^T«ilfeGPR4 0^^T ! bJ; 
V>U «GPR4 0**Wr*«lia*ffiV^ , r'bJ;<> *ft«GPR4 0m 

15 *»M©X^U-n>^jaslC*ViT, GPR4 0mn»ffl^§ 

GPR4 0 ^ft§iliL/TH MGPR4 0 *5B38bfcl&^»IJ&&V» 
20 iJJffSbK 

Jlfi3JWE*s^<**n*lil^©^i:*Va3. iiO»^ibT(i Potter- 
WhD> (KinematicattM) ©J:*?R^ ja**K:J:**^ 7]/>^7° 

25 i^&£T;tajEbfc#e>«BJte^^ 

0 0-3 0 0 0 r pm) TMB^K (ffiflt, 5^)1-1 0#) 51u>U ±*t££e> 
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\zmm (15000~30000rpm) Tril^ 3 0 #~ 2 B^MSfrfrU 

G.PR4 0 ^tt5iMl^t©GP R 4 0 ©itt, 1 jStt^fc »9 1 
5 0 3 ~1 0 8 ft?-?&Z><Di)W$il><* I 0 5 ~l 0 7 ft^rT?$>Z<D-i!)mm'T:& 

10 a) ~c) **Mrr*;fc«>k:tt, JSy$ftGPR4 0IIi#,h, 

GPR4 01l^tLTH ^0GPR4OI^\ ^faVittliim^(0 

MWmzte. GPR4 0 h^fe«T>^rf~X h<Z>X^'J~-->^ 

<Ht&5K«, STGPR4 O^WT^>^*fe««Blia«)M^^^ X^U 
20 -n>^ClbfcA'^77-i:iSt^i:(l:lC<tDGPR4 O^a^ilMT^, 
A'»;7T-IItt, pH4~10 (ltL<«pH6~8) <E> U 7 7— . 

h U X - MA*^ 7 7 'J ^> G P R 4 0 tCD»^*ltt^ 

CHAPS, Tween-8 0™ OTSi- T h^;M±) , ^N^X 5^ 

yD^T-if^cI:^GR4 0^>tUR^« (^^5=- Fftft-S-W <Dftm*WX 
5SWT-PMSF, D-f^^>, E-6 4 FmftffiW , 

f>&t'©7"Df7- ifia^J^^jn-r^CtfeTT^^). 0. 0 1-1 Om 1 
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Oil/ty^-ieSWi- -J£S (5000~500000cpm) (Dffi 

it* 0 ^nw^a (nsb) <£^?>fe8e)^^WJ<o*^^*^^^^ 

5 3 7t:T, $5 2 0#~2 4P£W. MSL< «^J3 3^Kfr-5n Sffc^ 

ft (NSB) *Z\^ftt>V>b (B 0 -NSB) £1 0 0%thfcm. 
10 fg-Sfi (B-NSB) tf, FU^i^ 5 0 %OTII^5»fr«lS»ffiif t 

G P R 4 0 7^-* >*^~X h£X^ U -^>^-T£±!e<Z> 

d) ~g) CD^^^JS-T^^fe^H, ^J^.^, 

15 «WcAMP4^ lificGMP«« ^;v-hHHJ>tl4, 

itti, *ffl]&rtS&3t<E>U>glfc. c - f o s <D&m^ pHW{&T&££ 

20 jy^Klte, G P R 4 0 mtSMS^J^^xJ^l/- b^C 

25 («Att, Ca 2H \ cAMPfti') M^^lT&^^Kcfc 
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p r 4 o srwr zmmks ±mo)Mi&xmGP r 4 o ^mvr^mmm^a^ 

5 5U:LV>. 

X ^ 'J -^>m enfcl^tl^G P R 4 OTzf-X hT$5^GPR4 
0T>^^7.hT^^^coM#:^fP«^«^T© (i) £fcfci (ii) 

(i) f&IBa) ~c) (DX^U-^>^^^fTVi, (Dit^m h. G P R 

io 4o ss-a-^is&s-rs) fb-&«&3; 

(ii) (a) TO^£GPR4 0 &<&^rs«BI&fc:j*tt£-8\ -LfBbfcSffl 

15 ie5H*»tt*aa3e-rs. mmmmmiSE^-r^umt^muGPR 4 o ^*tr 

9ioYfc-&«f*J:tXtt«'fb'&«*G P R 4 0 *tft§Ml:ij»$tfci&l: 

GPR407^XhtfdiGPR4 0 7>^i-7 h<Z)X# U— — >^ffl 
+ 7h(t *§m<Dfc&Mii> GPR40. GPR4 0^ft«tfctt 
25 GPR4 0 TSMOil^^^TSfeO^fTSS. 

1. **V-~>^ffltt* 
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Hanks* Balanced Salt Solution (3=7:3 \Z, 0.0 5 XW^M^T 

5 b ) G P R 4 0 

GPR4 0^I$trcCHO«, 1 2^U-h\Z5 X 1 0 *m/K 
TlkftU 3 7t> 5%C0 2 , 9 5%airT2B^iWcfe0 ( 

l? 1 mM<h&£ £5 fc»#U - 2 0 tTffi#tl>. 
15 2. 

a) 1 2«M^^bMitfcGPR4 0i5CHOtt^ 

mfemmmm 1 m 1 -c 2 i^c^, 490^1 ©^fflMW^&^ican 

b) 1 o- 3 ~i o-^M^is^b-g-w^srs m un^-fe^ mmit^m* 

ik&W(Dttt>r>\z 1 0 - 3 M©#iiI$fc-&«MW ( 1 0" S M) £ 5 At 1 jjg*_T 

c) Kjfcm&&3ki<, lm 1 <D$cfrmmffi%rzz\B\Vi&'?z>' mmzm&v 

fcij|II$U#>F£0. 2 N NaOH-l%SDS«U 4ml»>' 

Percent Maximum Binding (PMB) $^<D^"C^J65. 
' PMB= [ (B-NSB) / (B 0 -NSB) ] X100 
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PMB : Percent Maximum Binding 

b : fe&&imxrc.m<Dm. 

NSB : Non-specific Binding (^IWi^i) 

b o : m*m&m 

5 

*^©X^U-^>^S©#^«> GPR4 0 ^©ftE&U^KT 
> FhVTm^T, GPR407i-^h^fcttGPR4 0T>^rf~7> 

Z>ik-&m^tc\±*:(Dm±. GPR4 0 TrfnX h SfcHGP R 4 0 7 rf- 

15 

5GPR4 0 7^7htfettGPR4 07>^^X h^J±!ft*^fiftLTVi 

20 E) ^mm w> mmmtzE) taEEomm^zn. £.vt>\-f£m&toizw 
25 e) EomtaEtfm^znZo 

GPR4 OTrf-X M3U G P R 4 0 fc^tS U ^> 

s £mm& t m& <D&m & w v x u s an?, jWT * £s«44 i^ct 
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GPR4 0T>^~X H3U GP R 4 0 fcftT* U #> FT**tel»»)&5 
Jlg!fcM£GPR4 0 i©»^rt**lilit?-*4"b£«il«* GPR4 0W5U 

mmmtGPR4 o t©*s-&**«^$«*ft:'&«itt» gpr4 oicsrr-s 

ffl^T#S>tl£(i)GPR4 OTrfnT. h*fctt(ii)IBJ»BltGPR4 0 <hcD 

Mmskm. mmmm. j&mmst, m®&. *m&m* mmmt. 

M^uxwfflT^s, ttfgystcfcju ^f>7'j>fe#i aso -ox 
v>#&&m aim) mmm. &Mmmmt£ii&&£nz>... 

20 S(i)GPR4 0^-T^)T>^rf-X hSfctt(ii)HJ»»tGPR 4 0 t<D 

-oxyy-v, »jR«Yb, j&^^h, iBj»«tt> an u >jfiutik 

25 Jg^^fO^Bt^f S^Bfr • a^J« A^JMIBfiimfl (#l> J£!llMSiiafc#3!l) , 

jM&jfiun!K:«, ifthy^y-fey KjfiijE, ss^vx^a— IShdl 
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5 5GPR4 07^h^fcfiGPR4 07>^^7N{l WiBL7t#ffl^ 

gpr4 0T>^=f-xb43cfc^ffi^<D^wffl«^^n-r, -ne>$ 

#ffl*ft©BB-&Jfett, &-£*h$*> «t¥;i/-K »*#SJBL, mVt. fctttttt 

£\z£iom±m$iTz> z. wx.te& j *i&*ifi\i mi* 

15 «GPR4 07^MIiSfc^U IfMUlSO. 01-100MSB 
5GPR4O7^-Xht&«GPR4O7>^^h^±IB0|SitUT 

20 

?ls!j^ (#i;u£> -^t., ^-tj-^, -r^, 

GPR4 07i-^NtfettGPR4 07>^^ h<£>^#«fciu &^*f- 
PR407^XM50. l~100mg, »^L<tt$?)l. 0~50mg, 
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V^Ttt, — 0liatGPR4 OTrf-Xh^O. 0 1~3 0mggg, 
<te$}0. l-2 0mgglt» iDff*b<tt«0. l~10mgg^« 

10 <, *fe*^BJ©^ffl^^b^^«gHT^b$i±T ! b^^o 
15 ^©m©*5T't , TfflVi e»tLTV>SI»#H:TBB©*5lc£w-r. 



s : 


l/ZstfVv h (singlet) 


d : 


jf-fVy V (doublet) 


t . 


hU^l/y h (triplet) 


q 


^rJI'fyh (quartet) 


m 


: ^)V?Wv Y (multiplet) 


br 


: ^D-F (broad) 


J 


: jjy^V >lf7E3fc (coupling constant) 


Hz 


: (Hertz) 



cdci s : M#unft)VJ± 
25 DMS0-d 6 : mi?*7)VZJV*ilr$'\* 
l H NMR : ^Dh>8«a*i 

*W*ffl»*«fctXBIiB»C*ViX, liS^T 5 y sift ^&BS#T?^-T 
I UPAC- I UB Commission on Biochemical Nomenclature Id <fc & B§-^r 
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DNA 




5 


c DNA 






A 


: Tf-y 




T 


: 9^5 > 




G 


: t?T~y 




C 


: i> h 5> > 


10 


U 






RNA 


: vtfmm 




mRN A 






d ATP 


: t^^XtV y>EU y 




dTTP 


: Tt+y?5y>5'J >® 


15 


d GTP 






d CTP 


: t^^v-^^HU >® 




ATP 


: 7f;y>H'J 




EDTA 


: ji^u>¥t >mwm 




SDS 




20 


G 1 y 


: ~>> 




A 1 a 


: 




V a 1 


: A* U > 




Leu 


:. n-Tix> 




lie 


: -ryp^ ->> 


25 


S e r 


: -fe U > 




Thr 


: Xl/^zi> 




C y s 


: ^7.7-4 > 




Me t 


: *^:*-> 
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G 1 u 


: !f)V?^>m. 


Asp 




Lys 


: U $» 


Arg 


: 7)X,¥~> 


H i s 


: t7^> 


P .h e 


: 7i^77^> 


Ty r 




T r p 




Pro 


: u y 


A s n 




G 1 n 


: tf)\,?s.y 


p G 1 u 


: if utf)i?s.ym. 


* 




Me 


: 


E t 


: x^;i/* 


Bu 


: 7*^)Vm 


Ph 


: 7x-jH 


TC 


:^T % /U> ? >-4 (R) F 



20 gBTSo 

Tos : P- WKOTJl/?*—^ 

CHO : 

B z 1 : ^y^)V 

Cl 2 Bzl : 2, 6-^nD^>^ 

25 Boni : 1>&)Vtt5s*5-ji' 

z : 'O&juttz/tuvtf—fr 

Cl-Z : 2-^OD^>yJW^;V» 

Br-Z : 2-T7*n ; fc^>>^^S'#;i/fc,n/ 



WO 2004/041266 



PCT/JP2003/014139 



154 



10 



B O C 

DNP 
T r t 
Bum 
Fmo c 
HOB t 
HOOB t 

HON B 
DCC 



h U 

N- 9-7)V-*V~)V* b^-^tDVtf-fr 

>"^>X bVT V—)V 
3, 4-^kFO-3-th*D^i/-4-t+V- 
1,2,3 -s<>VbVTi?> 

l-hHD^r'>-5-/MM>-2,3-^M^H5 F 
N, N' -^y^D^->MM^5H 



^TOH»Jfc^ViT, VXX^i' h;P (MS) ^TcD^fc^tJaj^t-feo 
SllJMil : ^-Xft ZMD> ^-^-X*fc ZQ2000 Jfcft^^DY 

15 -f 3">fbfe : tt?m^r;*->4fc& (Electron Spray Ionization : ESI) , 
^fcte^^JEE^b^^^CWb^ (Atmospheric Pressure Chemical Ionization: 
APCI) o #fe&i*i§-&, ESI &m^fc 0 

ISJfif!lfc*tt*#BtHPLC fc,fc*»jm£nF©*#K:J: Off ofe. 

20 : YMC Combiprep 0DS-A S-5 Mm, 20 X 50 mm 

mm-.hm-, 0.1% hu^wa-pwn ^-wtk* 

BS&; 0.1% hU7MPRK ^t7th-hUJV 
^v'X^htM'^I/A: 0.00# (A«t/B*=90/10) , 1.20# (A$t/B?&= 
90/10) , 4. 75 ^ (A m/B ^=0/100) , 7. 30 # (A Sc/B *&=0/100) , 7.40 
25 # (Ai£/B$c=90/10) , 7.50 # (A $t=90/10) . 

£f95?X>MM*;H»: 0.00 # (AfWB*&=95/5) , 1. 00 ^ (A?£/B?&= 
95/5) , 5.20# (A*/BJ£=5/95) , 6. 40 # (A i£/B *&=5/95) , 6. 50 # 
(AWBt=95/5) , 6.60# (A &/B &=95/5) . 
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MM : 25 ml/miiu ^ffiS : UV 220nm 

mmm^ : i 

5 Y«>XG P R 4 0 ©75 / iEM^ it. 
ffiPm^ : 2 

SB^iJ#-^ : 3 

5<y hGPR4 0<2>75/ME?!!£iTo 
10 @B^iJ#-^ : 4 

hGPR4 O&3-FT*cDNA<0*SE3aj£wT. 
E2W*: 5 

t bGPR4 0<DTS./Mm&\*m-r o 
E50##: 6 

15 khGPR4 0§n-Ftl»cDNA©aSI3?iJ^t. 
I3^J#-^ : 7 

1f^GPR4 0©7 5/B6E?!I&5kT. 
E?!I## : 8 

^j-^-f 1f;l/GP R 4 0 Srn— H*T & c DNA©lSia?"i^t. 
20 E£l»-9 : 9 

AA^-GPR4 0CD75/KE?>JSwt. 
E*J#* : 1 0 

AA7^ — GPR4 0 £3— cDNAOSSE5ll**t. 
E?!l#*§- : 1 1 

25 &T©##0U 2 9fc'*H , SPCRSj6:T?ftffll/fct>7«^7'f , 7-0Jfi 
SEfll&jST. 
E?!)#*§- : 1 2 

&T<&##m 2 9K^t£PCRKj&T^fflbfc7>3M?>X$i:/^^ 
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WMm^ : 1 3 

£tf 130 \z&nz> p c RRj^-eiseffl ufe^-i' i (om&mm 

5 mmm^r : 1 4 

UTV>0^M 13 0 fc&ttS P C R^t«ffl Lfc:/9-f 2 ©i«I3*iJ 

@e?y#-5§- : i 5 
io &7K-r<> 

IH^iJ#-^ : 1 6 
@3^J#"^ : 1 7 
iS^J*-^- : 1 8 

piT®##^ 132 tc^it-s p c Rfcjfc-?$im vrc?^ 2 (Dmmmm 

20 SB^-if : 1 9 

£rF©##0i|l 3 2^^PCR^Tffflbfc^7<T- 3©tliH?iJ 

m$mn : 2 o 

^TO#fMl 3 2{C*3it^)PCRRj5S^fflL7 t c^-f T-4©^ga3F!l 
25 5r^-To 

1H^IJ#-^ : 2 1 

^TO##^Jl 3 3lC*3frt^PCR^7r^fflLfcy^-rT-l^»B3^J 
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mmm^ -.22 

5 «afc<D##fcl 1 3 0 T#&nfcJBKfE«#E scherichia col 
i TOPlO/Zero B 1 u n t -mGP R 4 0 tt 2 0 0 2^ 3 £ 1 8 
B*6X«*0<tf**lTai»«+ OMHW3 0 5-8 B6 

ERM BP- 7 9 6 7 i:bT, 2 0 0 2*P2fl 1 4 H^&^Rlft^R**^ 
10 K+=*W2-1 7-8 5 (S5«#^5 3 2-8 6 8 6) ©BTfflftA • 
^f(IFO) fc*tt#ffIFO 1 6 7 6 2£bT*fe3nTV>*. 
&5£<D##0!| l 3 1 T?#6nfc»KK«#E scherichia col 
i JM109/PCR2. i-rGPR40«2 00 2*3J318B*&» 

imi&*MmmM&mim t twip*iwwfrfe>^-fc*»»* F ERM 

15 B P-7 9 6 8tUT, 2 0 0 2¥2Jil4H*6WB«SA-»»W§«ff (I 
FO) ICtttt^IFO 1 6 7 6 3iUT»K*nW*. 

1 3 2Tr»&tlfc»*fiHM*E scherichia col 
i JM109/pCR2. 1-monkey G P R 4 0 tt 2 0 0 2 ¥ 7 H 2 3 B 

20 RM BP-8 1 2 5tUT*f6SnW*. 

'®&<D&mm 13 3 T»&nfc»K«aHff E scherichia col 
i JM1 0 9/pTA hamstarGPR40HfSWEsch 
erichia coli JM1 0 9/pTAhams t e rGPR40i 
LT> 2 0 0 2^12^11 B*6»Stff^AMfia»*-fr«B«»f 
25 Wt^-^feftFERM BP-8 2 5 8tbT»K*nW*. 



JK^bfc4-t FD^v-^>"lf>^Ci/^>m^^ (0-70 g, 3.9 mmol)> 
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>*J)V7)V3— )V (0.48 mL, 4.7mmol) &&Zfi h U 7x-^X 7 -Y > (1.2 
g> 4.7mmol) ©fb7th*D77> (5 mL) SM*fc7l/S?*^#>ifcS?X^- 
;V (0.73 mL, 4.7 mmol) ^»Tl, fi-&«l*3!lC?&T"T? 2 l^fP^J^bfeo Rfo 

5 mm&->*)Zi'!f)U]^&?V?h>f77J- (A^f>/»iXf^l7:3) 
TiSl, gtMit&W (0.62 g, 59*) ^iltffe, 

'H NMR (CDC1 3 ) 52.59 (2H, t, J=7.5Hz), 2.89 (2H, t, J=7.5Hz), 3.66 
(3H, s), 5.04 (2H, s) , 6.90 (2H, d, J=8. 6 Hz), 7.11 (2H, d, J=8. 6 Hz), 
7. 29-7.44 (5H, m). 
10 #%0»J2 4-(7ai-;i/^ b^rzy)^>^>y°U/^>m 

4-(7i-;M b*>')^>-{f>yaA>i^^ (0.60 g, 2.2 mmol) <D* 

(20 mD mmmiz 2 MMymfci-hvv&Tkmm (2 mo 
m&m* 60 "ct? 15 nmm^rco K)&mz 2 mMmm o mD zmtl, 

15 )v— ^s**y>frt>nigi&v. &mfc&wi (0.38 g, »« 67*0 zmrc 

MM 123-124 "Co 

'H NMR (CDClj) 62.65 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 5.04 
(2H, s), 6.91 (2H, d, J=8. 6 Hz), 7.11 (2H, d, J=8. 6 Hz), 7.28-7.44 (5H, 
m)o 

20 #%#)3 4-(2-7xr^Xh^'»^>^>7°n/1>t^^|/ 

'H NMR (CDC1 3 ) 6 2.58 (2H, t, J=7.5Hz), 2.88 (2H, t, J=7.5Hz), 3.08 
25 (2H, t, J=7. 1 Hz), 4.14 (2H, t, J=7. 1 Hz), 6.81 (2H, d, J=8. 6 Hz), 
7.09 (2H, d, J=8.6Hz), 7.20-7.34 (5H, m). 

4-(2-7x;-;Uxb^>')^>-£>:/n/t>&*^Jl/ (0.65 g, 2.3 mmol) <D 
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(3 mD mmz 2 a3e*K^hU^A*»* (3 mL) 

u-gm* so w i ^m^trc. 2 m^mm (2.5 mD ^p*., 

Jh-A^>^^SSb> Mte^t) (0.50 g, « 81%) ^#feo 
5 ffli& 91-92 t), 

'H NMR (CDCI3) 5 2.63 (2H, t, J=7. 5 Hz), 2.89 (2H, t, J=7.5Hz), 3.08 
(2H, t, J=7.2Hz), 4.15 (2H, t, J=7. 2 Hz), 6.82 (2H, d, J=8. 6 Hz), 
7.10 (2H, d, J=8. 6 Hz), 7. 20-7.34 (5H, m). 

###15 4-(3-7x-;i/yn^^^)^>if>ynA°>mx5 1 ;i' 
10 SkftrLfc 4-t HD^r->^>-tf>^p/N">M3i^;|/ (0.40 g, 2.1 mmol)© 
N.N-v^^Ji^^AT^ K (15 mL) 60* TK^^hU^A (0.11 g, 

2.7mmol) £2JP*.T 30 rSMt^bjt^ l-yD : E-3-7i-J^D/'(> (0.53 g, 
2.7 mmol) §jbn&, I^^MT 3 ^IM^UfCc H^«^iP^, g£ 

15 A^Q7b^77^- (^•9->/^X5 1 ;i/=18:l) TSftSJU Slffifc-g-^) 
(0. 29 g, W 46*) 

'H NMR (CDC1 3 ) 5 1.23 (3H, t, J=7. 1 Hz), 2.04-2.13 (2H, m), 2.58 (2H, 
t, J=8.1 Hz), 2.88 (2H, t, J=8. 1 Hz), 3.94 (2H, t, J=6.3Hz), 4.12 (2H, 
20 q, J=7. 1 Hz), 6.81 (2H, d, J=8. 6 Hz), 7.10 (2H, d, J=8.6Hz), 7.19- 
7.31 (5H, m). 

6 4- (3- 7 x ~)\>~? a *s) ^ >if > y a a' >m 
##^i4 tmMvTitik&m^-c, 4-(3-7x-;i/7°n^^-»^>-tf >7°DA 

>M^)ifrt>$tMfc-£m&mfr* um 45*. 

25 ^109-110 r (^x^;i^x-^;p— ^\^-9->^e>^^) 0 

'H NMR (CDC1 3 ) 3 2.05-2.13 (2H, m), 2.65 (2H, t, J=7. 8 Hz), 2.80 (2H, 
t, J=7.8 Hz), 2.90 (2H, t, J=7.9Hz), 3.94 (2H, t, J=6.3 Hz), 6.82 (2H, 
d, J=8. 5 Hz), 7.11 (2H, d, J=8. 5 Hz) , 7.16-7.31 (5H, m). 
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5 'H NMR (CDClj) 61.23 (3H, t, J=7. 1 Hz), 1. 76-1.85 (4H, m) . 2.57 (2H, 
t. J=7.4 Hz), 2. 66-2.70 (2H, m), 2.88 (2H, t, J=8. 1 Hz), 3.92-3.96 (2H, 
m), 4.12 (2H, q, J=7. 1 Hz), 6.79-6.82 (m, 2H), 7.08-7.11 (m, 2H), 
7.18-7.20 (m, 3H), 7.26-7.30 (m, 2H) C 

8 4- a-y h ^ >-tf > y°u /t >m 

ttx^)fr&*Hte^tt*#fc. 6iXo 
®6^ 79.5-80.o *c (^x^x—t^p— ^v^1J->a»SWBrJ&). 
'H NMR (CDC1 3 ) 6 1.70-1.90 (4H, m), 2.61-2.70 (4H, m), 2.89 (2H, t, 
J=7.9Hz), 3.92-3.96 (2H, m), 6.81 (2H, d, J=8.6Hz), 7.06 (2H, d, 
15 1=8.6 Hz), 7.12-7.31 (m, 5H). 

m%m 9 4- c (4- y x. s * >V4 )V) 7 ^ j ] ^ > yu n >m^?v 

4-7 5 /^>if>yPA°>^X5^;V (0.70 g, 3.6 mmol) N.N-v'^^P 
^M75 h* (25 mL) MttC, 4-7iy^^I#i (0.85 g, 4.0 mmol), 
l-X^H- (3-^^^1/75 / 7n IfJW *J^y-f 5 Hltl (0.76 g, 4.0 
20 mmol), 1-h H D^>"^> 7 h U 7 7— )V— 7id^^ (0.61 g, 4.0 mmol) SrflD 

(A^1j->/iiXf;i/=2:l) -ClfrilU mm^m (0.96 g, W 68*) £ 

25 'H NMR (CDC1 8 ) 61.24 (3H, t, J=7.1Hz), 2.61 (2H, t, J=8.0Hz), 2.94 
(2H, t, 1=7.9 Hz), 4.13 (2H, q, J=7. 1 Hz), 7.03-7.08 (4H, m), 7.16- 
7.21 (3H, m), 7.36-7.43 (2H, m), 7.54 (2H, t, J=8.5Hz), 7.73 (1H, s) , 
7.84 (2H, d, J=8.7 Hz) 0 
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214-215 (r-h^t h*D77>- s\*V>fr ZU®i&) . 
5 'H NMR (DMSO-d 6 ) 6 2. 52 (2H, t, J=7. 6 Hz), 2.79 (2H, t, J=7.6Hz), 

7.07-7.12 (4H, m), 7.18-7.25 (3H, m), 7.45 (2H, t, J=7.4Hz), 7.65 (2H, 
d, J=8.4Hz), 7.98 (2H, d, J=8.7Hz), 10.11 (1H, s) 0 

#%m i 4-E3-[p<5 : ';K4-7'xzi;v-2-^7Vu;w.T^y]^D7j?^>']^ 

10 K$i\stz.K-*^)V-±-7x.—)V-l-?-?y—)V7^> (0.30 g, 1.7mmol) 
<D NJ-^^WJl/AT^ H (5 mL) Ml:, 60% tK^^HU^A (72 mg> 
1.8 mmol) £#P>LT 30 frmW^tc'&. 4-[(3-^D^6^D tf;V-)^->]^>if 
>7D/1>iX^ (0.57 g, 1.8 mmol) 3 ftHQgg 

=15:1) ^S-fb^ (0.58 g, JR* 80%) £#fc 0 

'H NMR (CDC1 3 ) 61.25 (3H, t, J=7. 1 Hz), 2.10-2.30 (2H, m), 2.58 (2H, 
t, J=6.8Hz), 2.88 (2H, t, J=6.8Hz), 3.14 (3H, s), 3.73 (2H, t, J=6. 8 
20 Hz), 4.03 (2H, t, J=6.0Hz), 4.12 (2H, q, J=7. 1 Hz), 6.70 (1H, d, 

1=3.8 Hz), 6.83 (2H, d, J=8.6Hz), 7.10 (2H, d, J=8.6Hz), 7.20-7.30 
(1H, m), 7. 30-7.38 (2H, m), 7.82-7.85 (2H, m)„ 

#%0U 2 4-[3-[^5 i ;K4-yx-;l/-2-5 i T^U;WT5/]"7°D#^>']^ 
25 ^m4tmm<0^^mv>X. 4-[3-U^K4-7xn;i,-2-?7yU)W 
13%. 

m^C 89-90 *C (^X^X-^W-^^rU-^SStelfc). 
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'H NMR (CDCI3) 5 2.14-2.23 (2H, m), 2.64 (2H, t, J=7. 9 Hz), 2.90 (2H, 
t, J=7.9 Hz), 3.14 (3H, s) , 3.73 (2H, d, J=6.8Hz), 4.03 (2H, t, J=6.0 
Hz), 6.69 (1H, s), 6.84 (2H, d, J=8. 5 Hz), 7.11 (2H, d, J=8. 5 Hz), 
7.23-7.33 (1H, m), 7.35 (2H, t, J=7.7Hz), 7.82 (2H, d, J=7. 2 Hz). 
5 ###113 l-[(4-^nt-2,6-^7Mn7xrjW^">]-2J-^th*D- 
1H~T >^> 

m& 46-46 *c mmx-^jvftzmmMJo 

10 'H NMR (CDC 1 3 ) 6 2.34-2.40 (2H, m) , 2.83-2.92 (1H, m) , 3.20-3.31 (1H, 
m), 5.64 (1H, t, J=4.4 Hz), 7.04-7.13 (2H, m), 7.17-7.22 (1H, m), 
7. 28-7. 32 (3H, m). 

###)1 4 i-[i4-tt*^)l<(4-7 ai—)V-2-?-7VV )V)7 * S] 
)V\ 7 5 y ] ^ >if >7"u A° >&JL^)l 
15 ###|9 tmU<D^mtm^X, 3-(4-75/7x^;i/)ynlft>fX^l/ 
t4-[[^^ (4- 7 x. ~)l-2-^7 , / , JJW757]^ <?)V\ &MWmfr <& igtMik 

^m^teem^^-znt^ 89%o 

'H NMR (CDC1 3 ) 5 1.24 (3H, t, J=7. 1 Hz), 2.61 (2H, t, J=7. 9 Hz), 2.94 
(2H,. t, J=7.9 Hz), 3.10 (3H, s), 4.12 (2H, q, J=7. 1 Hz), 4.86 (2H, s), 
20 6.75 (1H, s), 7.20 (2H, d, J=8.4Hz), 7.26-7.30 (2H, m), 7.38 (2H, t, 
J=7.8Hz), 7.46 (2H, d, J=8. 2 Hz), 7.54 (2H, d, J=8.4Hz), 7.75 (1H, 
s), 7.82-7.87 (3H, m) . 

###|1 5 4-[[4-[[^?JH4-7xZJH-f77'JJW75y]^5 1 JH^> 

y-r ;w 7 5 J 3 ^ >•£ > 7° a /\° >m 

25 ###J4 tm^(D^^m^X, 4-[[4-[U?;K4-7x-JR-5 : 7l/U 
)P) 7 s. y ] * =f-)V\ > S M M 7 $ J ] ^ >if > 7* u n >m^?-)Vfr £ mmih 
ftW&mCo W 79*. 

MA 183-184 -e (SSSxf;ir-^t>^e.SSa). 
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'H NMR (CDCI3) 62.66 (2H, t, J=7.5Hz), 2.94 (2H, t, J=7.5Hz), 3.08 
(3H, s), 4.84 (2H, s), 6.75 (1H, s), 7.20 (2H, d, J=8.5Hz), 7.22-7.30 
(1H, m), 7.30-7.44 (4H, m), 7.55 (2H, d, J=8.4Hz), 7.80-7.87 (5H, m)„ 
1 6 (E)-3-[4-[(2, KD-lfr-f >x>-W MttM-Z, 5-y 

##00 3 4 iimm<D-%m&mV*T, l-[(4-^Pt-2J-^7Mn7i-;W 
ttSA-i, 3-yk F P-1H--T 6*H^*Sftfc. W 40% o 

flftjft 74-75 "C OSmx^W^Vi/ntr^x— ^3^6«ISft). 

'H NMR (CDCl,) 6 2.37-2.43 (2H, m), 2.84-2.93 (1H, m), 2.32-3.32 (1H, 
10 m), 3.81 (3H, s), 5.74 (1H, t, J=4.5Hz), 6.34 (1H, d, J=16 Hz), 7.03- 
7.12 (2H, m), 7.16-7.23 (1H, m), 7.28-7.35 (2H, m), 7.53 (IH, d, J=16 
Hz)„ 

1 7 4-[(2,3-> 5 fc Ha-lH— f ><r>-\-' t MttlAiyVyWSL* 

15 £mm<Di5&*m^T. 4-t ^u^^>^>mm^)vt 2,3- 

5>t HD-iH-^>^>-i-^-~;^e > SjH^^^#fc. W 69%. 

'H NMR (CDCl 3 ) 62.10-2.30 (1H, m), 2.45-2.65 (1H, m), 2. 52-2. 57 (1H, 
m), 3.09-3.19 (1H, m)., 3.59 (2H, s), 3.70 (3H, s), 5.75 (1H, dd, J=6. 6 
20 Hz, 4.4 Hz), 6. 95-6.98 (2H, m), 7.21-7.32 (5H, m), 7.43 (1H, d, J=7. 2 
Hz) o 

##0Ui 8 4-[(4-xhD7xx;w^ v^^>^>^nnym^)V 
##09 5 tmU(D^^m^x. 4-t h*n^>'^>-if>ya;i>m^^;i/^ 



25 'H NMR (CDCl,) 62.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.15 (2H, s), 6.88 (2H, d, J=8.6 Hz), 7.13 (2H, d, J=8. 6 Hz), 
7.60 (2H, d, J=8.7Hz), 8.23-8.28 (2H, m). 
#%0U 9 4-[(4-rhn7x-JV)^h + y]^>t'>7'on>f| 
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mm. 179-181 v. mm^)v— ^*v>frt>nWi&) a 

'H NMR (CDC1 3 ) 5 2. 65 (2H, t, J=7.7Hz), 2.91 (2H, t, J=7.7Hz), 5.15 
5 (2H, s), 6.89 (2H, d, J=8.5Hz), 7.15 (2H, d, J=8.5Hz), 7.60 (2H, d, 
J=8.5Hz), 8.24 (2H, d, J=8.6Hz). 

mmm 20 4- [ (2, 3->> t h o -ih— r >-i— r ;w) ^-^ ->] ^ >-t* >®^m 

4 £ ViT> 4- [ (2, 3- b K D-1H--T y^y-x-^ )V> it 

10 m& 121.0-121.5 "c (pmx^;u— <\^>)6^h^). 

'H NMR (CDC 1 3 ) (5 2. 10-2. 26 (IH, m), 2.45-2.60 (1H, m), 2.80-2.97 (1H, 
m), 3.09-3.14 (1H, m), 3.61 (2H, s), 5.74 (1H, dd, J=6. 7 Hz, 4.4 Hz), 
6.97 (2H, d, J=8. 6 Hz), 6. 99-7.34 (5H, m), 7.42 (1H, d, J =7. 2. Hz) 0 

15 4-7aiy^^7aiy— Jl/ (1.0 g, 5.4 mmol) ON,N-^^M75H 
(20 mL) ^IC> 4-7;i/tD^>X7;Vftb* (0.67 g, 5.4 mmol)> ^t* 
U^A (0.75 g, 5.4 mmol) SJp*., jg-&«»& 100 tJT 15 PSWHUfcUfc:. 

^y>J*m7A^n"7h^77^- (^-tr>/ffi^x?;i/=9:i) 

20 usi, mmit&m (1.4 g, jr^ 89x) &%rc* 

l H NMR (CDClj) 6 7.02-7.12 (9H, m), 7.36 (2H, dd, J=7. 5 Hz, 8. 5 Hz), 
7.85 (2H, d, J=8.7 Hz), 9.92 (1H, s) c 

###J2 l tl^fil^j*^ffi^T, 4-tHn+->t'7i^i 
25 ^>X7;i/^fc: P^&M^HJ*^. W 37X 0 

'H NMR (CDC1 3 ) 67.10-7.19 (4H, m) , 7.35-7.49 (3H, m), 7.58-7.66 (4H, 

m), 7. 87 (2H, d, J=8. 7 Hz), 9.94 (1H, s). 

###12 3 4-[4-C7:nX;M h + y)7x;+->]^>X7;i/ftH 
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*D^>X7;Vft H^5«»IS^«S#fc. W 57* 0 
'H NMR (CDC 1 3 ) 6 5.08 (2H, s), 7.00-7.03 (6H, m), 7.34-7.46 (5H, m), 
7.83 (2H, d, J=8.7 Hz), 9.91 (1H, s). 
5 ###12 4 4-tt-yx.y*~>7^/3rz/)Oz?)lT)ln-)l< 

###13 2 tmm<Djnm*m^T, 4-a-7x/^>'7i/+j/)^>X7^ 

'H NMR (CDC1 3 ) 51.64 (1H, s) , 4.66 (2H, s), 6.98-7.01 (8H, m), 7.09 
(1H, t, J=7.3 Hz), 7.31-7.36 (4H, m). 

io ###|2 5 4-([i.i'-if7a:n;w-4— f;v**^)^>s?;v7;i^3— ;w 

###J3 2 £pg«6©:2f&&JB^T» 4-([i,i'-tf7xn;w]-4--r;p^'»^ 
>XT;^t:H^&*jB^«S»fc. 66*„ 

'H NMR (CDC1 3 ) 6 1.64 (1H, s), 4.69 (2H, s), 7.03-7.08 (4H, m), 7.35- 
7.48 (5H, m), 7.54-7.58 (4H, n). 
15 ###12 6 4-[[^9 1 JK4-7x-JH-5 1 7yU;W75y]^5 : ;W^>X7 

4- [ [* (4- 7 x — ;w-2-^7 v u ;w r ^ J ] ;* ^; w ^ >-£ > ^ ^ y 

(1.0 g, 3.2 mmol) O^IfJV (40 mL) *§$tfcz:^(b^r >#> (4.0 g) £ 

mian? 3 mmm&vtt. 3«c*i*»u mes^d* 

20 »7A^a-7h^77^ (^^VWlx^Hil) £JB 
(0.80 g> JR*K 81%) 

toft* 

l H NMR (CDC1 3 ) 63.10 (3H, s), 4.88 (2H, s), 6.75 (1H, s), 7.25-7.30 
(1H, m), 7.35-7.40 (2H, ra), 7.51 (2H, d, J=8.0Hz), 7.83-7.88 (4H, m), 
25 10.00 (1H, s)„ 

###12 7 (E)-3-[4-[[^f jK4-7iZ;|/-2-?7y U ;W 75 7] ^^JW 7 

3!K^Lfc^x^V*X*y^X^;i/ (0.81 g, 3.6 mmol) Crh7kHn 
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!7^> (10 mL) 60% jjc*fltf- HJ £A (0.14 g, 3.4 mmol) SrjbP^T 

30 ftmmW b fc&> 4- [ (4-7x-Jh2-f7 '/'J )V) 7 2./]^ * 

>XT;V5 s tiH (0.80 g, 2.6 mmol) <Df t \*U7 ^ > (10 mL) 

(^^■tJ->/TOX^^=18:l) TilL^ mm^^J (0.96 g, iR^ 988!) 

'H NMR (CDC1 3 ) 6 1.33 (3H, t, J=7. 1 Hz), 3.08 (3H, s), 4.26 (2H, q, 
J=7.1 Hz), 4.80 (2H, s), 6.42 (1H, d, 1=16.0 Hz), 6.74 (1H, s), 7.25- 
10 7.39 (5H, m), 7.50 (2H, d, J=8.2Hz), 7.67 (1H, d, J=16.0Hz), 7.86 
(2H, d, J=7.2 Hz)„ 

#%M2 8 4-[[^^;K4-7x— JV-2-^7VVJ^)T5.^1^^M^>if> 

(E) -3- [4- [ (4-^ x. ~ )V-2-^7 V UJW7$y]^ 7 x;|/] zf 

15 D^O^X^jl/ (0.60 g, 1.6 mmol), mt~ V ^/ATKfO^ (0.41 g, 3.2 
mmol) (DJL?y— )V (25 mL) WtWtZ7XMV£fc i 5M~}~ V U *J& (0.30 g. 8.0 
mmol) SJlD^TltaT 2 mmMfthtc. KmWi\Z7k&lm?L, ^X^)|/TJ* 

^^>f- (^=^iJ->/^mx^;i/=i8:i) -zmmv. mmibsm (0.39 g, ir 

20 ^ 64$) 

'H NMR (CDC 1 3 ) 6 1.23 (3H, t, J=7. 1 Hz), 2.60 (2H, t, J=8.0Hz), 2.94 
(2H, t, J=8.0Hz), 3.06 (3H, s), 4.12 (2H, q, J=7. 1 Hz), 4.73 (2H, s), 
6.72 (1H, s), 7.17 (2H, d, J=8.0Hz), 7.25-7.30 (3H, m), 7. 35-7.40 (2H, 
25 m), 7.85-7.88 (2H, m) n 

#%0iJ2 9 4-[[^^;K4-^acx;W2-^TyU;i/)T5 /]^^;i/]^>if> 

###|4 hm^<D^^m^X, 4-[[^^;K4-^a:X;i/-2-?T\/U;U)T 



PCT/JP2003/014139 

WO 2004/041266 

167 

m 109-110 1: (BWfcx^v— ^^u-^Bfftt*)- 

'HNMR (CDC1 3 ) 6 2.66 (2H, t, 1=7.9 Hz), 2.94 (2H, t, J=7.9Hz), 3.06 
(3H, s), 4.73 (2H, s), 6.71 (1H, s), 7.17 (2H, d, 1=8.0 Hz), 7.25-7.34 
5 (3H, m), 7.37 (2H, t, 1=7.8 Hz), 7.86 (2H, d, 1=7.2 Hz) „ 

##00 3 0 4-[4-C7x~;i^ h^)7x;^>]^> z?)V7)V n-)V 

>X7)Vftl^iii^SI^«ir#fc. JR* 88%„ 

l H NMR (CDC1 3 ) 61.60(1H, s), 4.65 (2H, s), 5.05 (2H, s) , 6.92-6.96 
10 (6H, m), 7.29-7.45 (7H, m). 

###13 1 2,3-^bh*D-5-(7xX;i/^h^'»-lH--f >r 

5-kHn+H>^> (1.0 g, 6-2 mmol), *>V)V7)\>3-)V (0.65 g, 
5.6mmol) h U W*X7 ^ > (1.7* 8.4mmol) ©fb5tHo 

(30 mL) ®m\Zl,V -{7^V*)\si£~)V)V^)V> (2.1 g* 8.4 
15 00 0 16 WHWttfbfc. ******* 

=10:1) T?tt»U ^BUb^* (1.3 g» «R* 97%) ^tttm, 
iH NMR (CDCl a ) 62.67(2H, t, 1=6.1 Hz), 3.08 (2H, t, J=6. 1 Hz), 5.15 
(2H, s), 6.97 (2H, s), 7.30-7.45 (5H, m), 7.70 (1H, d. 1=9.1 Hz)„ 
20 ##0J3 2 I,l-3;kHO-S-(7x=^W/)-lM>T>l-t-* 
2,3-^t:l 5 n-5-(7xX;V^b^>')-lH-<>X>-l-^> 0-3g, 5.46 
■Ml) t?h9kHB79> (20 mL) fe«k^^/-;V (10 mL) Oitti 
«?U **-(b*C7*^bU^A (0.41 g, 11 mmol) *Jn*.fctfc 2 B# 

25 EMLft. »->U^W^D^^7^ <^*U->/I»X 
5M/=3:1) ^fiB-ffc^* (1-16 g^ W 89%) £ £UT?#fc 0 

'H NMR (CDCI3) 61-70 (1H, d, 1=5.0 Hz), 1.85-2.05 (1H, m) , 2.40-2.55 
(1H, m), 2.70-2.85 (1H, m), 2.95-3.10 (1H, m), 5.05 (2H, s), 5.10-5.20 



WO 2004/041266 



PCT/JP2003/014139 



168 

(1H, m), 6. 85-6.87 (1H, m), 7.25-7. 45 (6H, m). 

5 ffll& 83-84 *C mm^JV— ^V^P^X-rM^Sifei). 

'H NMR (CDClj) 5 3.13 (1H, d, J=3.0Hz), 3.18 (1H, d, J=3.0Hz), 3.33 
(1H, d, J=6.2Hz), 3.39 (1H, d, J=6.2Hz), 5.09-5.15 (1H, m), 6.78 (2H, 
d, J=9.0 Hz), 7.16-7.26 (4H, m), 7.37 (2H, d, J=9.0Hz) o 
#%09 3 4 (E)-3-[4-[(2,3-v?t Hn-lH-i'>-7 ; >-2-rJl/)^-^->]^^n 
10 )V\-l--/U^>m^)V 

2-(4-^'D^E^ai/^>')-2,3-^t Fn-1H— (>^> (1.4 g, 4.7mmol) <D 
NJ-^/f^^AT^ F (4.7 mL) fcttfcifcK**:*- h U #A (1.0 g, 12 
mmolK T^U;VM^^;P (0.86 mL, 9.5 mmol), *r h ^^Kr^n^A 
^D'J H (2.0 g, 7.1 nunol) ^.ktflftfc/^^ix (31 mg> 0.14 mmol) £ 

15 in*, ioo *ct? 24 NfF^it^bfeo SM^t^fcltfct^iL, zk^iOTU 
U iSSISUfc, SH(E*»l|x^I^\^lJ->d^?MSftU, nm<b&W (0.96 

g> iK^ 69S) 
1&& 115-116TC. 

20 l H NMR (CDC1 3 ) (5 3.1,6 (1H, d, J=2.9Hz), 3.21 (1H, d, J=2.9Hz), 3.37 
(1H, d, J=6.4 Hz), 3.43 (1H, d, J=6.4Hz), 3.80 (3H, s), 5.17-5.23 (1H, 
m), 6.31 (1H, d, J=16Hz), 6.91 (2H, d, J=9.0Hz), 7.17-7.27 (4H, m), 
7.47 (2H, d, J=9.0 Hz), 7.65 (1H, d, J=16Hz). 
###13 5 (^h+v'^iy + ^iSl^I/ 

25 4-* h^rzsy^J — )V (5.0 g, 40 mmol) <D N.N-^^fMMT^ H 
(50 mL) mmz 60% zMMt:M- U # A (1.6 g, 40 mmol) £2K?£TT?;!jnx_, 
m&m-tt 30^f B m^bfeo cnC^n^KHfjp (7.4 g, 44 mmol) £ijn 
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- (A+D->/»Rx?;k-7:l) TflMIU mm<K&to (8.0 g, JR* 94%) 

5 'H NMR (CDClj) 6 1. 30 (3H, t, J=7. 1 Hz), 3.77 (3H. s), 4.26 (2H, q, 
J=7. 1 Hz), 4.57 (2H, s), 6.81-6.89 (4H, m). 

3 6 (4-hFo+>/7i;^» stx^;v 

(M h+'>7x;+S/)»||xfJV (2.0 g, 9.5 mmoi), JL?>tt— )V 
(2.8 mL, 38 mmol) & XXftiLfcT )]/% ~V A (5.1 g, 38 mmol) O^nn^ 
10 (20 mL) Jk^TT" 40 #M«#l,&. DD*Mt 

y^p tfju-T^&^iu, mm<t&® a.4g> jr* 

75%) 

15 123-124'C 

'H NMR (CDC1 3 ) <5 1.30 (3H, t, J=7. 1 Hz), 4.26 (2H, q, J=7. 1 Hz), 4.56 
(2H, s), 6.73-6.84 (4H, m). 

3 7 [4- (4- 7 x x;p:7 h * Is) 7 x / * v-] g£ iXfJl/ 
(4-t FU*r>'7x.y*>')BMx.^J\' (0.49 g, 2.5 mmol), 4-7xXL;i/^ 
20 ^;i/^O^F (0.59 g, 2.8 mmol), KBIfcUtfA (0.69 g, 5.0 mmol) 

ZfiaVitXyyA (30 mg, 0.50 mmol) O NJ-^^^MTS H (5 mL) 

mm&marc 30 ssk: 50 *c *c 3 n#ra^bfc 0 mm^m&r^ 

^J7A^D-?h^77^- (^*1f>/f^X^;i/=4:l) TtlL, £®fb-& 
25 m (0. 62 g, IR* 76%) 

l H NMR (CDCI3) 51.30 (3H, t, J=7. 1 Hz), 1.78-1.83 (4H, m), 2.66-2.71 
(2H, m), 3.90-3.94 (2H, m), 4.26 (2H, q, J=7. 1 Hz), 4.56 (2H, s), 
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6.79-6. 87 (4H, m), 7.18-7.21 (3H, m), 7.27-7.31 (2H, m) c 

[4-(4-7z= J^h+^)7iy^^]||g|X^ (0.59 g, 1.8mmol), tK 
BMbU^tfA— TKfO^I (0.15 g, 3.6 mmol), ^h^t:Fa:7^> (5 mL)> y 
5 ^y-;|/ (1 mL) *5J;«^7R (3 mL) Og^ftftStT 48 Rf F^tt^D*:. IN 

frznmmiv, gmibfaw (o.48 g , urn 89*) 
m& ii 6-i 

10 'H NMR (CDC1 3 ) 6 1.78-1. 82 (4H, m) , 2.66-2.71 (2H, m) , 3. 90-3. 94 (2H, 
m), 4.62 (2H, s) , 6.81-6.88 (4H, m), 7.16-7.21 (3H, m), 7.27-7.31 (2H, 
m), 

##0)J 3 9 [ (4-* h ^ 7xrJW 9^] It^X^;V 

4-y h 3p-is&-*yx. y— ;p (15 g, 0.11 mol)> hUlWi> (28 mL, 
15 0.20 mol) Hn75> (150 mL) ©SlKffriS^fclkl^n^IHKx 

(21 g, 0.13 moi) sun*., sstai?— iftis^Ufc. x^y— ;i/ do mL) 

;i/=10:l) igmfc-Sm (22 g, JR^ 92X) 2rf#fc„ 

20 m*k» 

'H NMR (CDC1 3 ) 51.22 (3H, t, J=7. 1 Hz), 3.51 (2H, s) , 3.79 (3H, s), 
4.14 (2H, q, J=7. 1 Hz), 6.83 (2H, d, J=8. 8 Hz), 7.42 (2H, d, J=8. 8 Hz) 0 

#5t#j3 6 iimmojj&i&m^x. ca-y h ^ > ^ ^ x;io fesex^ 

25 a>&*jBffr&te&»fc. JKB£ 91 %„ 

'H NMR (CDC1 3 ) (3 1.22 (3H, t, J=7. 1 Hz), 3.51 (2H, s) , 4.14 (2H, q, 
J=7. 1 Hz), 6.76 (2H, d, 1=8.8 Hz), 7.37 (2H, d, J =8. 8 Hz). 
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#%0!)4 1 [[4-(4-7i-;^h^y)7i-JWft]itX^ 

JW> JR* 88K 0 

5 'H NMR (CDCt 3 ) <? 1. 22 (3H, t, J=7. 1 Hz)., 1.76-1.84 (4H, m), 2.66-2.71 
(2H, m), 3.50 (2H, s), 3. 93-3.97 (2H, m), 4.13 (2H, q, J=7. 1 Hz), 6.82 
(2H, d, J=8.8Hz), 7.18-7.21 (3H, m), 7. 26-7. 29 (2H, m), 7.39 (2H, d, 
J=8.8 Hz) 0 

*mm^)w>*>&mtti&m&ftfc. 75*„ ' 

MA 73. 5-74. 51C (»KX?;W^S*lft). 

'H NMR (CDClj) 6 1.76-1.82 (4H, m) , 2.66-2.71 (2H, m), 3.55 (2H, s), 
3.93-3. 97 (2H, m), 6.83 (2H, d, J=8.8Hz), 7.16-7.21 (3H, m), 7.26- 
15 7.31 (2H, m), 7.43 (2H, d, J=8.8Hz). 

0mm4 3 4-[(2, 3-v^t: hd-ih— f >^>-2--f ;i/)^~>]^>if >yun 

(E) -3- [4- [ (2, 3-v? h K O-IH— T >x >-2— T ;W ^ 7 cc^;W -2-^ 
>m^^;P (0.76 g, 2.6 mmol), f h7tHD77> (10 mL), 
20 (5 mL) *5jctJ? 10% ^7^<7AKi (50% ^-zKiS, 0.10 g) ©^^j^tK^ 

^Sf§Sx?;ir- ^^;-;^5B»au (o.85 g, « 

89*) 

25 73-74 "Co 

'H NMR (CDC1 3 ) 62.60 (2H, t, J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 3.13 

(1H, d, J=3.2 Hz), 3.19 (1H, d, J=3. 2 Hz), 3.33 (1H, d, J=6.3 Hz), 

3.38 (1H, d, J=6.3Hz), 5.11-5.17 (1H, m), 6.84 (2H, d, J=8.6Hz), 
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7.12 (2H, d, J=6.6Hz), 7.17-7.25 (4H, m)„ 

###J4 4 4-[(2,3->>t: Kd-IH— (>^>~2— f;Wt+'>]^>1f>^D^ 
###|3 8t^cr?^*fflViT, 4-[(2,3-^hHD-lH-f>^>-2-f;W 

138-13910 mm^)V— ^ y lfM-?M6Si»). 

l H NMR (CDC1 3 ) 52.66 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 3.13 
(1H, d, J=3.2 Hz), 3.19 (1H, d, J=3.2Hz), 3.33 (1H, d, J=6.3Hz), 
3.38 (1H, d, J=6.3Hz), 5.11-5.17 (1H, m), 6.84 (2H, d, J=8.6Hz), 
10 7.12 (2H, d, J=6.6Hz), 7.16-7.25 (4H, m). 

#%#J4 5 4-[(4-7 ^ J 7 * h3rv-]^>-t:*>:/n/t>^^;i, 

4-[(4-ZlhD7Ji^;W^ h^S>]^>if>^D^>^^^;P (0.55 g, 1.67 
mmol), ^bh*X-TX(III) (0.79 2.5 mimol) <0*9 J— )V (30 mL) mWi 

\z7kmfc-fcvm3-hv>2± (0,51 g, 13 nrnoi) srun*., m^m^mux 2 m 

<ffc-&$J (0. 13 g, 1R$ 25*) ^ttttffc. 

l H NMR (CDC1 S ) 5 2.59 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
20 (5H, br s), 4.90 (2H, s), 6.69 (2H, d, J=8. 6 Hz), 6.89 (2H, d, J=8. 6 
Hz), 7.10 (2H, d, J=8.3Hz), 7.21 (2H, d, J=8.3Hz) 0 

25 n^c 111-112 -c (iHKx^i^-^-ry^atr^x— ^;^&ni(sji). 

'H NMR (CDClj) 62.60 (2H, t, J=7.4Hz), 2.90 (2H, t, J=7.4Hz), 3.86 
(3H, s), 5.21 (2H, s), 6.94 (2H, d, J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 
7.47-7.55 (3H, m), 7.82-7.88 (4H, m) c 
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>7u/\>m*^)Vfrt>mm<t'&m*mf£ 0 >um 96*. 

173-174 x: (i^i^^-f yyn tf ^x-f;w^ o 

5 'H NMR (CDClj) 5 2.65 (2H, t, J=7.4Hz), 2.91 (2H, t, J=7.4Hz), 5.21 
(2H, s), 6.94 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.47-7.55 (3H, 
i), 7.82-7.88 (4H, m). 

io irv*? u>-\-*# zmmfc&m&mzo urn 84* 0 

'H NMR (CDC1 3 ) 62.62 (2H, t, J=7.4Hz), 2.92 (2H, t, J=7.4Hz), 3.68 
(3H, s), 5.47 (2H, s), 6.98 (2H, d, J=8.6Hz), 6.99 (2H, d, J=8.6Hz), 
7.44-7.60 (4H, m), 7. 84-7. 91 . (2H, m), 8.03-8.06 (1H, m). 

105-106 "c (.mWt^JV—^-i y^dtr;i/x— fM^H^) c 

'H NMR (CDClj) 62.65 (2H, t, J=7.4Hz), 2.91 <2H, t, J=7.4Hz), 5.44 
20 (2H, s), 6.97 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.42-7.58 (4H, 
m), 7.82-7. 90 (2H, m), 8.01-8.05 (1H, m). 
###J 5 0 lH—f > ? ;-)\> 

-i >F~ )V-2-t> )VT$>m (2.0 g, 12 mmolK N,N-i?^fMM75F 
(10 mL), ff7tFq77> (20raL) & £tf N-b h* P + 5. H 

25 (1.5 g, 13 mmol) (Dm&VMZ l-X^;i/-3-(3->^3Ml/7 3 7 7'U If )V) ti)V 
l*YMm. (2.9 g> 15 mmol) ^JPx., ^T-l»#b7co 0. 5 M 9 

4£U itfcgbfc. ^rh7tHn77> (20 mL), "rhyt\*uU?Wtl- 
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hu^A (1.9 g, so mmoi) ^^TTjp^fc^ mm 6 mmmwvrco 
0.5 m ? 2L>m*-feWL*nx, siifjvT?iaiifct, wMm^?*^*? 

tf>/««X3\M/=5:l> t?*MBU *mb-&«j&#fc. 56S5o 
5 Bftj^C 73. 5-74. 4 *C (iHKX^lr-^-f V fc!/bX— S?UISf&) 0 
'H NMR (CDClg) 51.79 (1H, br s), 4.83 (2H, s), 6.41 (1H, s), 7.07- 
7.13 (1H, m), 7.16-7.21 (1H, m), 7.34 (1H, d, J=8.3Hz), 7.58 (1H, d, 
J=7.9 Hz), 8.33 (1H, br s) D 

#%#J5 1 4-[(3-^n^:7ai-;i/)^ b^>]^>if >^DA>i^fJV 

io m^mi tmmojjm&m^x. 4-t Ka^^>i£>7a/\°>m*3\>i/<>: 

3-^p^<>>';i/T;i/n-;^G>^jg<b'a-^ : &efei^*ibT#fco iRsfs 68*. 

'H NMR (CDC1 3 ) <52.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.00 (2H, s), 6.88 (2H, d, J=8. 6 Hz), 7.12 (2H, d, J=8. 6 Hz), 
7.21-7.27 (1H, m), 7.34 (1H, d, J=7. 5 Hz) , 7.45 (1H, d, 1=7.8 Hz), 
15 7.59 (1H, s). 

##00 5 2 4-[(3-^D^E^ai— )V) * h3rv0^>i£ >y°un>M 

^un^t^vfrb&m&m&ftit. 43*. 

97-98 *C (^y^DKjU-f^- ^\*U->^6lfjaf«). 
20 'H NMR (CDC1 8 ) 6 2.65 (2H, t, J=7.8Hz), 2.91 (2H, t, J=7.8Hz), 5.01 

(2H, s), 6.89 (2H, d, J=8. 5 Hz), 7.13 (2H, d, J=8. 5 Hz), 7.22-7. 27 (1H, 
m), 7.34 (1H, d, J=7.6Hz), 7.45 (1H, d, 1=7.8 Hz), 7.59 (1H, s)„ 

5 3 4-[(2,3-i^t HD^>V^^>-3-f ;i/)^i/]^>-tf>^nA 

25 3-# V^7> (0.50 g. 3.7 mnol) <DJL?y—)l> (20 mL) h 7 k 

h'DS^tth'J^A (0.28 g, 7.5 mmol) £Jn*_, ilT 1 P#M«J*U&. 
0.5&5©&^ (10 mL) ^JbP^lTMT 10 0>|HH*#Ufclfe, ttffBAJfiTKfcin 
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mz^-h?^ KD77> (10 mL), 4-t Fn^M^^D/'?^^ 
(0.46 g> 2.6 mmol), h'J7x^MX7xf> (0.98 g, 3.8 mmol)*5j;££T 
% /V%)W>Wti?X.?'Jl> (0.91 mU 4.7 mmol) S^P*., ^Ml? 2 «SfWJfc#b 

=20:i) ttiiL, ■gtmik&w&'&rc. mm m. 
«. 

'H NMR (CDC1 3 ) 62.61 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 3.67 
(3H, s), 4.58-4.70 (2H, m), 5.85-5.88 (1H, m) , 6.85 (2H, d,. J=8.6Hz), 
10 6.91-6.96 (2H, m), 7.14 (2H, d. J=8.6Hz), 7.25-7. 33 (1H, ni), 7.38- 
7.40 (1H, m). 

##«5 4 4-[(2,3-> 5 t: Hn^>V77>-3-r;W^-^^]^>if>yDA' 

###13 8 tmm<D?r&%m^T, 4-[(2,3->>t Yu^y^jy^y-z-^)V> 

15 t^^]^>if>7"D/1>j|^5 i ;W^SS^!|b£#fc. iR^ 60%. 

H£ 106-107 x: mm^)v— ^ v7d tf^x-f;^ ^.sifl) . 

'H NMR (CDC1 3 ) 6 2.67 (2H, t, J=8.0Hz), 2.93 (2H, t, J=8.0Hz), 4.59- 
4.71 (2H, m), 5.86-5.89 (1H, m), 6.85 (2H, d, J=8.6Hz), 6.91-6.96 (2H, 
m), 7.15 (2H, d, J=8.6Hz), 7.26-7.33 (1H, m), 7.38-7.40 (1H, m) 0 
20 ###|5 5 4-[[3-(3-?XZJV)7xZJW^ h *S/|^>i£> :/n /I 
)V 

4-[(3-7*nt7i-JW^h^'>]^>-lf>7 , nA>»^5 1 ;l/ (0.96 g, 2.8 
mmol), tfXdf^n^ h)v?#n> (0.77 g, 3.0 mmol), WM%VU& (0.81 
g, 8.3 mmol) £ N.N-y^^MJPATS h* (30 mL) fcjaw&U T;Urf>« 
25 l,l , -h , 7s(^7inJl/7^X7^y)7xnt>^DP;t7^ 
A (I I) (0.067 g, 0.083 nrool) SiDAfc. Rmm^:7 JV^ >mm^T 80 
-Iftjta*ftbfc. S^SrifciP^ KJfciftfc 3-7"Dt^7i> (0.43 g, 2.6 
mmol). 1,1' -t*X(^7x-Jl/7^X7^y)7xDt>^noyi7'7^A 
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(II) (0.067 0.083 mmolK 2 &5£^lhM- U ^i*7.Rig?£ (6. 9 mL, 14 

*yM7A^DTby77>f- (^iJ->/^x^;u=i5:i) t?*»«u 

5 mmit-B,® (0.21 g> ft* 22X) £ftM*#f£LT#7Co 

'H NMR (CDC1 3 ) 5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8. 0 Hz), 3.66 
(3H, s), 5.08 (2H, s), 6.89-6.94 (2H, m), 7.10-7.14 (2H, m), 7.33-7.44 
(4H, m), 7.47 (1H, t, J=2.2Hz), 7.55 (1H, dt, J=7. 5 Hz, 1.6 Hz), 7.66 
(1H, s)„ 

10 ###15 6 4-[[3-(3-fXZJW7x-jW^ b^v-] ^>-fcf >:/D/1>& 

153.0-153.5 t: (^v^n^i/x- r)V- ^D-yfrzm&Md* 

l H NMR (CDCI3) 5 2.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.08 
15 (2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.14 (2H, d, J=8.6Hz), 7.33-7.47 (5H, 
m), 7.55 (1H, dt, J=7. 5 Hz, 1.5 Hz), 7.65 (1H, s). 

##0!) 5 7 4-[[3-[[5-(h'j7J^n^ 7)V) -2- bf U >>-M V xX 

20 3- [ [5- ( b ij 7;!/^- a * 5^;i/) -2- 1! u s>=JM ^ >> ? ;VT;wn — jw^ £ 

89%„ 

■H NMR (CDCI3) 62.60 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.07 (2H, s), 6.89 (2H, d, J=8.6Hz), 7. 01 (1H, d, J=8. 7 Hz), 
25 7. 09-7.13 (3H, m), 7.23 (1H, br s), 7.31 (1H, d, J=7.6Hz), 7.44 (1H, 
t, J=7.9 Hz), 7.90 (1H, dd, J=8.7 Hz, 2.4 Hz), 8.44 (1H, br s)„ 
###1 5 8 4- [ [3- [ [5- (h'j7WD^ ^)V) -2- fcf U ~>] 7 x ~ 
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###1 4 1 mmojjfezm ^x, 4- [ [3- [ [5- ( b u ? d ^ -2- t? u 
3-^*/) 7xzjv] ^ >yn s^-fb^ 

112-113 x: (^.y7°Dtf;i/x-x;v— AW>^6SfeS). 

5 'H NMR (CDC1 8 ) (52.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 5.07 
• (2H, s), 6.93 (2H, d, J=8.6Hz), 7.01 (1H, d, J=8. 7 Hz), 7.09-7.17 (3H, 
m), 7.24 OH, br s), 7.31 (1H, d, J=9. 2 Hz), 7.44 (1H, t, J=7. 9 Hz), 
7.90 (1H, dd, J=8.7Hz, 2.5 Hz), 8.44-8.45 (1H, m) 0 

#%#)5 9 4-[[3-(2-?I-J|/)7i-Jl/]^ h*5/K>1£>:/0A 0 >M*^ 
10 ;i/ 

mmm2 2 tmmo^m&m^x, i-^y x.ytfuyMfrzmmit&m* 

e«ilT#L W 33*. 

l H NMR (CDC1 3 ) (5 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.06 (2H, s) , 6.92 (2H, d, 1=8. 6 Hz), 7.06-7.14 (3H, m), 7.28 
15 (1H, dd, J=5.1 Hz, 1.1 Hz), 7.30-7.41 (3H, m), 7.56 (1H, dt, J=7.4Hz, 
1.6 Hz), 7^ 66 (1H, s) 0 

#%#J6 0 4-[[3-(2 7 ^X-;W)7o:~;W^ h4v]^>if >7u^>M 
###|4 £mM<D^m&M^~C, 4-[[3-(2-5 1 I^W7x-;W^ h^>]^ 

y^y^unym^frfr^mt&mttntzo w 52*0 
20 wlm> 127-128 *c mm.^)v— ^-v-yfrzmmM,). 

'H NMR (CDClj) 52.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.07 
(2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.08 (1H, dd, J=4. 5 Hz, 3.5 Hz), 
7. 14 (2H, d, J=8.6 Hz), 7.27-7.41 (4H, m) , 7.57 (1H, dt, 1=7.4 Hz, 1.6 
Hz), 7.66 (1H, s) B 

25 ##006 1 4-[[3-(2-tfU^-;»:7x-;i/U h^v-]^>if>yDA°>^ 

4-C(3-7d^7i^W^ V^-^^y^y-funym^^-^ (0.70 g, 2.0 
mmol)> ¥X(¥j-?7b)zS#uy (0.56 g, 2.2mmol), I^m^JU^A (0.59 
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g, 6.0 nunol) £ N, N-y^?MJVA75 K (20 mL) T)\s3>m 
A (II) (0.049 g, 0.060 mmoDSrJu^-fCo ^^^TJl'Zf >^ffl^,T 80 TCI? 

5 jS£fi^*7m n&Wimmisfr. m&^h^y— 7 jc (5:i:i, 

35 mL) ISttt^hU^A (0. 64 g. 6.0 mmol) £3jn^ r;i^>© 

fh7^7h'J7i-MX7^>A7y^ (0.12 g, 0.10 
mnol) ^iJDX-feo M^^T^rf^ffl^T-e— ^llfl^SSf£bfe 0 SJ&i££<<fr 

10 fc. »y'J*yM7A^D7h^77>f- (^N^iT-VX'TOX^V 
=5:1) ^Mifc-g-^ (0.13 g> JR^ 16*) &M€ii&W&!>li LTffc. 

'H NMR (CDC1 3 ) 5 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.13 (2H, s), 6.92-6.94 (2H, m), 7.09-7.13 (2H, m), 7.17-7.20 
(1H, m), 7.41-7.86 (2H, m), 8.41 (1H, dt, J=7. 6 Hz, 1.6 Hz), 8.42-8.52 

15 (1H, m), 8.80 (2H, d, 4.8 Hz)o 

##09 6 2 4- [ [3- (2- bf 'J =• i?x;iO 7 x ^ h * ->] >«tf >^ P A° >M 

##m£l^il(E>7jSfe£/8V>T, 4-[[3-(2-HU^^-)V)7xz;H^ h=}p 
v-]^>if>yD/t>m^^;^e*^b^*#75:o JRJ*K 26Xo 
gt£ 152-153 -C (BB»X3S^^*tf>fr&l«ttft). 

20 'H NMR (CDCI3) 5 2.65 (2H, t, J=7. 9 Hz), 2.91 (2H, t', J=7.9Hz), 5.14 
(2H, s), 6.94 (2H, d, J=8. 6 Hz), 7.13 (2H, d, J=8. 6 Hz), 7.22 (1H, t, 
J=4.9 Hz), 7.49-7.60 (2H, m), 8.40 (1H, d, J=7. 6 Hz), 8.50 (1H, s), 
8.83 (2H, d, J=4. 8 Hz)» 

#t#J6 3 4-[[3-(2-fcf y^-;W7x-;W^ h + '>]^>t'>7"o/t>i^ 
25 9-)V 

4-[(3-^D^E^3iX;i')^ h^y]^>t>7n/1>i^^ (0.70 g> 2.0 
mmol), 2-tTU -J)Vh U ^f^xX (0.60 g, 2.4 mmol) £ N, N-i?^ ^JM^l/ 
AT5H (15 mL) tC*§S?l^ 7;Vrf>M^bfe^ ^^Dnlf7h'j7x^ 
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;V*X7^>/^^A(II) (0.10 g, 0.070 mmol) £iP*.fc. fcfoffi.&7)l 

;n?ttmbfeo mmm&m. nmrnmrnLt^ mm*i/v*<f)i>*i7&?u 
•?htf77j- (^+»->/^mx5 i jv=5:i) *ctt«u mmit&m (0.24 g , 

5 » 35X) ^|fi«iiLT#L 

'H NMR (CDCI3) 62. 60 (2H, t, J=8. 1 Hz), 2.90 (2H. t, J=8. 1 Hz), 3.66 
(3H, s), 5.13 (2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.12 (2H, d, J=8. 6 Hz), 
7. 22-7.27 (1H, m), 7.46-7.51 (2H, m), 7. 73-7.79 (2H, m), 7.93 (1H, dt, 
J=1.8Hz, 5.0 Hz), 8.07 (1H, s), 8.70 (1H, dt, J=4. 7 Hz, 1.4 Hz). 
10 #5£#]6 4 4-[[3-(2-tfU^-;l/)7a:-;V]^ h^->]^>if>^aA>m 
##^!l4<h|W|#©^^fflViT, 4-[[3-(2-l£U> ? ^:;P)>'x— h*->] 

^>v>7un>M*^)ift%%tmik&m*m£* w 57*„ 
m& 160-161 <c mm^ji— s\*-v->frt>nifem)o 

l H NMR (CDC1 3 ) 62.63 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 5.12 
15 (2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.12 (2H, d, J=8.6Hz), 7.24-7.29 (1H, 
m), 7.46-7.52 (2H, m), 7.71-7.81 (2H, m), 7.87-7.91 (1H, m), 8.05 (1H, 
s), 8.72-8.75 (1H, m)„ 

##0i|6 5 4-[[3-(2-t7?;W7x^W/ h^~>]^>i£ >y°.U/t>W.*?- 
)V 

20 mmm2 2 tmm<D^m^m^T, 2-ry^)i^u>m^^mit^m^ 

teffimtlsTntCo W 93^c 

'H NMR (CDCI3) 62.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.13 (2H, s), 6.94 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 
7.42-7. 53 (4H, m), 7.68 (1H, dt, J=7.4Hz, 1.5 Hz), 7.73-7.80 (2H, m), 
25 7. 85-7. 93 (3H, m), 8.05 (1H, br s)„ 

##00 6 6 4- [ [3- (2-^- y ^)V) y x ~)V] * h * ~>] ^ >-fe* > 7 a n >m 

>v>y°un>m*^)\<fr^n\k&m*'&-tz 0 w& 52*. 
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nt£ 134-135 1: mm^)v— s\*-v->frt>nm&)o 

'H NMR (CDC1 3 ) 52.65 (2H, t, J=7.9Hz), 2.91 (2H, t, 1=7.9 Hz), 5.13 
(2H, s), 6.95 (2H, d, J=8. 6 Hz), 7.14 (2H, d, J=8. 6 Hz), 7.43-7. 53 (4H, 
m), 7.68 (1H, dt, J=7. 5 Hz, 1.5 Hz), 7.75 (1H, dd, J=8. 6 Hz, 1.8 Hz), 
5 7.78 (1H, s), 7.85-7. 93 (3H, m), 8.05 (1H, br s) e 

##0»J6 7 4-[[3-(5-tru^^r:jW7x^;w^ h=¥^^>-tf>zfu^>m 
4-l(z-7n : E7x.~)i) * Y^^^>^i>^u^>m^)V (0.70 g, 2.0 

mmol), tfX(k!^-3^ b)>?#D> (0.56 g, 2.2mmolK gf^jUS'A (0.59 
g, 6.0 mmol) $ N.N-^^f H (20 mL) \zmffiV. T)V^>M 

10 iLfct. l,l'-t*X(> > 7ai-;i/^^X7^y)7aiD-fe>>?^aDA^>?r> 
A (II) (0.049 g, 0.060 mmol) £ia*.yfc. KfoWi&T )Vzi >f?ffl^T 80 <C 

mmm**m, m,m%tnmvt£ 0 ^s*h;px>— * (5:i:i, 

35 mL) ^M±hU#A (0.64 g, 6.0 mmol) &bl\X, T)V^>U 

15 g|L£:^ ^b^XMJ^a: — MX7^f >/\°^>^A (0.12 g, 0.10 

mmol) ^rUn^-fco SlS^&T^rf >H1HTT- ^feSnf^MdrEUfeo SJft$t£ri$ 

5rh^fc Ha77>- ^3r-tf->^S>??*gilU ^S-fb^ (0.94 g, IR^ 
20 1430 £#*io 

il!^ 166-167 X: a 

'H NMR (CDCl 3 +DMS0-d 6 ) 5 2.60 (2H, t, 1=8.1 Hz), 2.91 (2H, t, J=8. 1 
Hz), 5.13 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.16 (2H, d, 1=8.6 Hz), 
7.54 (3H, s), 7.65 (1H, s) , 8.96 (2H, s), 9.21 (1H, s). 
25 ##0U6 8 5, 6-^k Ha-4H-v-^D^>^[b]^X>-4-^> 

N,N-^*^;i/7^ V)l>7S. H (6.6 g, 71 mmol) O^Dai^> (400 
ml) »IBEfc3K?&T, hV7)V*U*$r>^)\,'fc>m.m*m (20 g, 71 mmol) 
0^DDI^> (50 mL) j£$t£td>o< DtlTU. M^\Z^y cc > 
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(6.0 g. 71 mmol) (D^DOI^> (50 mL) mW.^tU^ 15 l^ftliiS 

OYh^77^- (s\*D->/BMX-^fr=9:l 4:1) TfSMttU 
5 -&4fe (3.8 g, W 39*) 

'H NMR (CDC1 8 ) 53.00 (2H, t, J=4.7Hz), 3.19 (2H, t, J=4.7Hz), 7.15 
(1H, d, J=5. 1 Hz), 7.31 (1H, d, J=5. 1 Hz). 

4-kHO*^>f>^D/'?>i^5 : JV (1-5 g, 8.3 mmol) 25% 7>^i 

io nT7jc (30 mD 15 ntTO^bfeo fcfomz^mm&Ua^ 

y->frzm$g&v, &m<t&m (0.43 g > w 31*) *mt. 

'H NMR (CDCI3) 6 2.49 (2H, t, J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 4.65 
(1H, s), 5.25 (2H, br s), 6.76 (2H, d, J=8. 5 Hz), 7.08 (2H, d, J=8. 5 
15 Hz) 0 

##0!!7 0 4-[(5-^ PD-2, 3-5?t F O-IH-^ >^>-l-^ JW^v-l^if 

2, 3-5? t HD-lH-f ;l/^#^o itl§WJ 1 

5-^DD-l--r>y/>^e>OiR^ 2l«o 

Si^t 158-159 x: (ftiif;v-^D->^^SSS). 

'H NMR (CDC1 3 ) 62.21 (1H, m), 2.49-2.61 (3H, m), 2.83-2.96 (3H, m), 
3.11 (1H, m), 5.36 (2H, br s), 5.67 (1H, dd, J =4. 3 Hz, 6.6 Hz), 6.91 
25 (2H, d, J=8.6Hz), 7.14-7.33 (5H, m) 0 

#%0!|7 1 5-[[4-([l,l'-tf^x-;H-3-<;W^ b^ri/)7x-;W/5 1 JH- 

2,4-5 L 77'Jy>v J t> 

5-[(4-h Hp^i/7xnJl/)^?;W-2,4-^TV , U5?>^^-> (0.30 g, 1.3 
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mmol) ©S^^WXJUM^F (20 mL) mmz 3-(^DD^f;|/)k*7x^ 
(0.26 g^ 1.3 mmol) 60S! TK^b^h'J^A (0.11 g, 2.6 mmol)£JP 

«B-&%**ja-c i urn 50 <c ts^k 1 i$Mj*#bfc ( , Busmiz** 
mmik&m (1.3 g, « 96*) £#fco 

Ik^i 109-111 -C (5?X^^X— 5r;V — N^IJ- 

'H NMR (CDC1 3 ) (5 3.11 (1H, dd, J=9.4Hz, 14.1 Hz), 3.46 (1H, dd, J=3. 9 
Hz, 14.1 Hz), 4.80 (1H, dd, J=3.9Hz, 9.4 Hz), 5.11 (2H, s), 6.95 (2H, 
10 d, 1=8.7 Hz), 7.16 (2H, d, J=8. 7 Hz), 7.30-7. 65 (9H, m), 7.99 (1H, s) . 
»%M7 2 5-[[4-[(3-7x7*>'7i^W^ V ^M- 

###!7 1 ^mwkojsm&m^x, 5-(4-b po^^^^w-^^yy 

15 fee JR* 23* 0 

101-102 tc (^x^;ix-^i^^^>^£?i*gji,) 0 

'H NMR (CDCI3) 6 3.10 (1H, dd, J=9. 5 Hz, 14. 2 Hz), 3.45 (1H, dd, J=3. 8 
Hz, 14. 2 Hz), 4.50 (1H, dd, J=3. 8 Hz, 9.5 Hz), 5.01 (2H, s), 6.89-7.19 
(10H, m), 7.31-7.36 (3H, m), 8.25 (1H, s) „ 
20 ###17 3 4-[(5-i?Dn-2,3-yb Ha-1H-^ >^>-l--f )V)tti/~\^>~\? 

##^)J3 2 <hl^l^(077^^fflViT, 5-^PD-i-^r>^y >^e> 5-^nm- 

2, 3-i^t Hn-iH— r >^>-i-^--;v^#fc 0 ^n*mmm 1 £TO<dt5-*££ 

25 fco 5-^nD-l— r>yy>^^CDJK^ 59%„ 

MA 97-98 *C (v'X^JI/X— t";P— ^\^+)->^e»S^)o 

'H NMR (CDCI3) (5 2.24 (1H, m), 2.49-2.63 (3H, m), 2.85-2.95 (3H, m), 

3.12 (1H, m), 5.69 (1H, dd, J=4. 3 Hz, 6.6 Hz), 6.95 (2H, d, J=8. 6 Hz), 
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7.18 (2H, d, J=8.6 Hz), 7.22-7.34 (3H, m)„ 

#%^J7 4 4-[(5-^PD-2,3->?hFD-iH— r>x>-i— r;i/)^->3-N-<^ 
4-[(5-^DD-2,3-^t Fo-iH--r >x>-i— t )V)^W\^>M.y^uny 

5 & (0.3 g, 0.95 mmol) C^DD^> (10 mL) jjSF«tte, ^^>X;i/7^> 
75H (90 rag, 0.95 mmol), N.N-v^^KF^ / tTU V>> (0.12 g, 0.95 
mmol) 35<fctf i-x^;H-(3->?^f)V75 7 :/p 5 HiftK* 

(0.17 mL, 0.95 mmol) grin*-, S^S^ftT 15 B#MJ*#l,;fc. Mjfol&fc 

io &® (o. io g, mm sow ^#^„ 

140-141 -C (ffg|Xf;ir- ^*-9->#5«iSft). 
'H NMR (CDC 1 3 ) 5 2.22 (1H, ■), .2.54 (1H, m), 2.62 (2H, d, J=7.4Hz), 
2.85-2.98 (3H, m), 3.10 (1H, m), 3.25 (3H, s), 5.68 (1H, dd, J=4. 3 Hz, 
6.6 Hz), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.19-7.34 (3H, 
15 m), 7.67 (1H, br s) 0 

###17 5 N-[3-[4-[(5-^OD-2,3-^t FP-1H— f >-l-^ )l) **><-\ 

4-c(5-^ p p-2, 3-^t KP-iH— r >5^>-i— r;w^^]^>if >yp/i> 

~hU;i/ (0.50 g, 1.7 mmol) ©5^h^t:HP7^> (25 mL) B%t\Z, 
20 Tkf^tU^AT^X^A (77 mg, 2.0 mmol) £tjn?L, 3 B# 

Mmmmisft. n*>tit£tsiftm&\fvi» (20 mL) *:»A?L&gk &*geBi 

(0.18 mL, 0.95 mmol) £in*., ®-&4UftSia*T? 3 UtTO^Lfco S^SStfc* 

(0.11 g, iK¥ 18%) £f#fc„ 

M/ft 111-112 <C <5>X^x— ^pjfr&SiS*). 

'H NMR (CDC1 3 ) 61.85 (2H, m), 1.95 (3H, s), 2.24 (1H, m) , 2.50-2.64 
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(3H, m), 2.90 (1H, m), 3.12 (1H, m), 3.28 (2H, dt, J=6. 6 Hz, 6.7 Hz), 
5.40 OH, br s), 5.68 (1H, t, J=4.6Hz), 6.90 (2H, d, J=8.4Hz), 7.11 
(2H, d, J =8. 4 Hz), 7.19-7.34 (3H, m) 0 

###)7 6 N-[3-[4-[(5-^nn-2,3-^t Hn-lH-^>7 ? >-l-f ;i/)^5^] 
5 7x-Jl/]^Dlf;i/]^^>7M>75 h' 

4-[(5-# D D-2, 3-v^k K n-lH— T >^>-l-< ;W^^>']^>-tf >yPA'> 
— (1.0 g, 3.4mmol) (O'rh^^Y-uy^y (50 mL) mWtlZ, 

7km4KV?-V&7)V2.—V2± (0.16 g, 4.1 mmol) Jg^#J^^4>*r 

io rc'&, mzm^vr^ m<bntiMvt%)&i?nvftji& (20 mD 

*k}£l/fc. ZtUZ b UX?^75> (0.47 mL, 3.4mmoI) &&TS*$>>7.)1 
*-MPU h* (0.36 mL, 3.4 mmol) m^^^T^ 3 mmm& 

15 ;W=7:3) f»IL, ^M^m (0.15 g, 11*) S:#feo 

MM. 89-90 <c (v'x^i/x-^;^ &WS8S) . 

'H NMR (CDC1 3 ) 6 1.89 (2H, m), 2.24 (1H, m), 2.55 (1H, m), 2.66 (2H, t, 
/ J=7.4Hz), 2.90 (1H, m), 2.94 (3H, s), 3.07-3.19 (3H, m), 4.29 (1H, 

br), 5.67 (1H, dd, J=4. 4 Hz, 6. 5 Hz), 6.90 (2H, d, J=8. 6 Hz), 7.11 (2H, 
20 d, J=8. 6 Hz), 7.19-7.34 (3H, m)„ 

##0)J 7 7 2, 3-yk H P-2, 2-S?;*3\J]/-lH-< >y : >~l-^T> 

60* TMUfc^h Ur?A (2.7 g, 68 mmol) (D 1, h^v-x^ > (30 

mL) 1-- f>yy> (3.0 g, 23 mmol) £«$>o < O £inAfco iS-&#»£ 
10 #-fWi£*£bfc^, 3&<k*^)l (5.7 mk 91 mmol) flPx., jg-g-^j 

25 i mmntfrisfto Rf&mtzjk&m*.* m^^jwmmvr^ mm 

(J\**)r» 1?«SL, ^.m^m (4.0 g> 99*) 
'H NMR (CDC1 3 ) 61.24 (6H, s) , 3.01 (2H, s), 7.35-7.44 (2H, m), 7.59 
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(1H, dt, J=1.2Hz, 7.6 Hz), 7.76 (1H, d. J=7.8Hz). 

#%#)7 8 [4-([l,l'-l£7xX;i/]-3-r )V* h^>')7iy^>']»^l/ 

5 425Ko 

'H NMR (CDC1 8 ) <5 3.80 (3H, s), 4.59 (2H, s), 5.08 (2H, s), 6.86 (2H, d, 

J=9. 2 Hz), 6.94 (2H, d, J=9. 2 Hz), 7.33-7.64 (9H, m)o 

###)7 9 [4-([l,l'-lf7i-;W-3-f;Mh + '»7xy^]»l 

##«4^ra«©^sfflViT, [4-<[i,i , -tf:7x-;i/;]-3~f;iot h*~» 
io 7xy^^]»»^^;i/^e>»jiMb'&«j*»^:. TO 88%. 

MjA 132-133 *C (v'X^X— 5^1* — M^+J->J&>6>ffiSII). 

!H NMR (CDC1 3 ) (5 4. 63 (2H, s), 5.08 (2H, s), 6.88 (2H, d, J=9.3Hz), 

6.95 (2H, d, J=9.3 Hz), 7.31-7.64 (9H, m) . 

#%#!)8 0 2-[4-([l,l , -tf7ac-;i/]-3-<;^h^'»^3:7^>]-2-^5 : - 
15 Jl/7'D/1>i6xfJP 

##^1J1 t|W|#<D7j^^fflViT> 2-(4-b F 0*5/7 x/^vO-2-^;K/ 

d n >m^)v t [i , i • - tf ? x x;u -3-* ^ / -;v^ e> mmw&rn znfco 

TO 65«„ 

20 'H NMR (CDC1 3 ) 6 1.27 (3H, t, J=7. 1 Hz), 1.54 (6H, s), 4.24 (2H, q, 
J=7.1 Hz), 5.06 (2H, s), 6.86 (4H, m) , 7.30-7.47 (5H, m), 7.53-7.64 
(4H, m) B 

mmmS l 2-[4-([l,r-t:7xnJW-3-l'JV^^y)7i7^>]-2-^^ 

25 m^&}4£mm<Dj5ik%:m^T> 2-[4-([l, r-tf7xn;W-3-' OV* 

>')7x;^^-2-/^7 , D/^||X^S«^S1lfc. TO 93*o 

Rkj& 114-115 *c (i*x^;i>x— 'v*U->*>S?UBft). 

'H NMR (CDCI3) 51.55 (6H, s), 5.08 (2H, s) , 6.92 (4H, m), 7.31-7.45 
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(5H, m), 7. 54-7.64 (4H, m). 
5 m 47*„ 

'H NMR (CDC1 3 ) <5 3.80 (3H, s), 4.58 (2H, s), 4.98 (2H, s), 6.86 (4H, 
m), 6.90-7.18 (6H, m), 7. 30-7.36 (3H, m). 

###|8 3 C4-[(3-^oi7^S/7x-;i/)^ h^->]^aiy^^]pm 
##m£|f^<£>7j}££/fl^T, [4-[(3-7i;+'>7i-JW^ h^vO 7 
10 x>^5x]im*3\H/#S*llte^tt&»fc. JR* 86*. 
Htj£ 115-116 -C (ffSlfJ^+^>)5^^|). 

'H NMR (CDC1 3 ) (5 4.63 (2H, s), 4.98 (2H, s), 6.81-7.16 (10H, m) , 7.31- 
7.36 (3H, m) 0 

#%#|8 4 2-[4-[(2,3-^t FD-lH-O^^-l— OW^^^x/^]- 

15 2-^^;i/^n/i>mx^;i/ 

##091 hmutojym&m^x* 2-<4-t ^□+>'7i/^^)-z-^^y 

W 63X 0 

20 'H NMR (CDClj) 51.29 <3H, t, J=7. 1 Hz), 1.56 (6H, s), 2.20 (1H, m) , 
2.51 (1H, m), 2.91 (1H, m), 3.13 (1H, m), 4.25 (2H, q, J=7. 1 Hz), 
5.67 (1H, dd, J=4.3Hz, 6.6 Hz), 6.88 (4H, s), 7.20-7.31 (3H, m), 7.40 
(1H, d, J =7. 2 Hz)„ 

###18 5 2-[4-[(2,3-> ? t KP-1H-- f >f>-l-f A)^^?!;^^- 
25 7-^^)l^U/^>m 

mmm4^mm(D^m^m^x. 2-[4-[<2,3->?t Ha-m-f >^>-i— r 
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107-108 x: (^x^;px-x;w— *\*e-fr>fre>WHM). 

l H NMR (CDClj) 61.56 (6H, s), 2.22 (1H, n), 2.53 (1H, m), 2.92 (1H, 
m), 3.14 (1H, m), 5.70 (1H, dd, J=4.3Hz, 6.6 Hz), 6.94 (4H, s), 7.21- 
7.32 (3H, m), 7.41 (1H, d, J=7.3 Hz). 
5 #^#18 6 2-^fJH-[4-[(3-7x;^'>7x- )V) * h + ->]7i/*">] 
^D/^BtX?^ 

nA>iXfJl/t(3-7x; + i/7x^W^^;-M &3HBfc < &4*j£#&. 
IRS* 78% 0 
10 ifttt. 

'H NMR (CDC1 3 ) 6 1.27 (3H, t, J=7. 1 Hz), 1.54 (6H, s), 4.23, (2H, q, 
J=7.1 Hz), 4.97 (2H, s), 6.82 (4H, s), 6.89-7.14 (6H, m), 7.30-7.36 
(3H, m). 

##0)J8 7 2-^?;V-2-[4-[(3-7xy+S/7x-Jl/)^h + ->]7x7^S/] 
15 ?Xin>WL 

4 1 muo^m^m <at> 2-PWW2- [4- [(3-7 x j xx;v) 

l H NMR (CDCI3) 61.54 (6H, s), 4.99 (2H, s), 6.85-7.15 (10H, m), 7.31- 
20 7.36 (3H, m)o 

#%0IJ8 8 [4- [(2, 3-5? t FD-lH->f>^>-MJW*^5']:7x,>3 i >']W 

##0U t^OD^&fflViT, 2-(4-k Hn*i/7xy ^i/)-2-^f JV7* 
□ A>^x^;i/<h 2,3-^t: Hn-IH— f >^>-l-;f— ;i/A»6aftjH'(b-6 > *S»fc. 
25 IR* 5295. 

'H NMR (CDC1,) 6 2.22 (1H, i) , 2.51 (1H, m) , 2.90 (1H, m), 3.14 (1H, 
m), 3.82 (3H, s), 4.61 (2H, s), 5.67 (1H, dd, J=4.4Hz, 6.6 Hz), 6.86- 
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6.96 (4H, m), 7.21-7.30 (3H, m), 7.40 (1H, d, J=7.3 Hz)„ 

###)8 9 [4-[(2,3->?t: HD-lH-f >x>-l-^ *^>] / =^>]gt 

###J4 [4-[(2,3-yk F D-1H— < < )V> 

5 **zsi7zLy*~>mm*^m**>&m<k&®&mco 48* 0 

MM. 99-100 "C (v?x?;n-r;i- s\*-y->frt>m@sm) 0 

'H NMR (CDC1 3 ) 6 2.22 (1H, m), 2.50 (1H, m), 2.94 (1H, m), 3.12 (1H, 
m), 4.66 (2H, s), 5.68 (1H, dd, J=4. 3 Hz, 6.6 Hz), 6.90 (2H, d, J=9.3 
Hz), 6.95 (2H, d, J=7.2Hz), 7. 20-7.30 (3H, m), 7.40 (1H, d, J=7. 3 Hz). 
10 ###J9 0 3-[(2, 3->?t HD-lH-f > 7 s & *z/]^>-¥>mm 

(2, 3->>t: FO-1H— <>"r>-\-' OWxXtMU 

mffiMi 0 5 tmmojsm&m^x. (3-kHD^^7x-;w^<!: 2,3- 
i^t FD-iH— r >5 i >-i-^— ;^e>^^b^^#fe. iR* 8i*„ 

15 'H NMR (CDC1 3 ) 6 2.03-2.24 (2H, m), 2.44-2. 59 (2H, m), 2.83-2. 96 (2H, 
m), 3.05-3.18 (2H, m) , 3.61 (2H, s), 5.71-5.75 (1H, m), 6.21-6.24 (1H, 
m), 6.88-6.94 (3H, m), 7.18-7.31 (7H, m), 7.36-7. 43 (2H, m) 0 
###|9 1 3-[(2,3->>b Kn-IH— < >f>-\-^ )V)^-^^^>^.>Wm 

mmmi o 6 £.nnk<oj5ik&m^x. 3-[(2,3-^t fd-ih— r >-x>-i— r 

20 ;W)^->]^>-tf>TO (2,3-i?t: Hn-lH-f >t>-K;Wi^*6« 
B^^Sr#feo JR* 61X. 

'H NMR (CDC1 3 ) 5 2. 14-2.25 (1H, m), 2.49-2.61 (1H, m), 2.85-2. 95 (1H, 
m), 3.08-3.18 (1H, m), 3.62 (2H, s), 5.73-5. 77 (1H, m), 6.87-6.94 (3H, 
25 m), 7. 20-7.30 (4H, m), 7.41 (1H, d, J=7.3Hz), 9.65 (1H, br s), 
#%#|9 2 2,3->>t: h*D-l-(3-3— K:7:c/3r~»-lH— f >^> 
mMWl 0 5 ilsI^o^^fflViX, j-a-H^iy-Jl't 2,3-s?bKni- 
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'H NMR (CDC1 3 ) 6 2. 18-2.23 (1H, m), 2. 52-2. 57 (1H, m), 2.93-2.98 (1H, 
m), 3.10-3.14 (1H, m), 5.71-5.75 (1H, m), 6.97-7.02 (2H, m), 7.22-7.32 
(4H, m), 7.37-7.40 (2H, m) 0 
5 9 3 3-(2 ) 3-^hh'a-lH-l'>f>-l-l'J^>')^>f>^>i 

2, 3->? t h* n-l - (3- 3 - H 7 1 7 ^ '» -lH-f >t > 0.5 g, 4.5 mmolK 
Th7th*D77> (8 mL) , 0. 5 M *<ft 4-X h * y-l-ttV r/^MS&T- 
h7t\*U77>mm (13 mL, 6.5 mmol) & ^m&fttfX ( h U 7 . 
10 7j »/^i?7& (28 mg> 0.04 mmol) <DM&%}$: 60 *C "T? 1 l$W31#b 

T^Lfeo mm^^W:, »'>WWW7A^D7h^77^- (^\ 
^Ir^/Bt^X^l-S:!) THSL/> mmfc&M (0.70 g, JR* 48*) £#fc 0 

15 'H NMR (CDClj) 6 1.28 (3H, t, J=7. 1 Hz), 1.94-2. 04 (2H, m), 2.18-2.36 
(3H, m), 2.53-2. 67 (3H, m), 2.87-2.97 (1H, m), 3.09-3.19 (1H, m), 4.12 
(2H, d, J=7. 1 Hz), 5.74-5.78 (1H, m), 6.79-6.87 (2H, m), 7.21-7.30 (5H, 
m), 7.43 (1H, d, J=7. 2 Hz)„ 

##01)9 4 3-(2,3-^t HD-1H-- f y^y-l— OVOr3r^)'<>M>7*$ >M 

20 mmmi o 6 tmmnjjm&m^T, 3-(2,3->?t vu-m-^>^>~\-i)v 
**^)^>^>7$>m^)Vfr%mmik^m*%rz<, w 8o*„ 

•H NMR (CDC1 3 ) 6 1.93 (2H, m) , 2.16-2.27 (1H, m), 2.39 (2H, t, J=7. 5 
Hz), 2.57-2.62 (1H, m) , 2.67 (2H, t, J=7.5Hz), 2.87-2.97 (1H, m), 
25 3. 10-3. 20 (1H, m), 5.74-5.78 (1H, m), 6.79-6.88 (3H, m), 7.21-7.31 (4H, 
m), 7.43 (1H, d, J=7. 2 Hz), 9.76 (1H, br s) D 

95 4- [ (4-^ P P -2- b U 7 )VHr P * 5^-5-* J U XJl/) ^ h^y]^ 
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111-112 -c (^mx^;w— ^y^mf^x-^JV^feStt*). 

5 'H NMR (CDCIj) 6 2.61 (2H, t, J=7.5Hz), 2.91 (2H, t, J=7. 5 Hz) , 3. 67 
(3H, s), 5.30 (2H, s), 6.95 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8. 6 Hz), 
7.84 (1H, s), 7.93-7.97 (1H, m), 8.26 (1H, d, J=8.7Hz), 8.35 (1H, s) . 

io mmmi o 6 tmmomfe-v. 4-[(4-^ nn-2-h 'j 7Mo^? jh-+; 
mm. 175-176 1: (mk^ji—^^^&nmsk), 

'H NMR (DMSO-d 6 ) <5 2.47 (2H, t, J=7.5Hz), 2.76 (2H, t, J=7.5Hz), 
5.33 (2H, s), 6.96-7.02 (2H, m) , 7.15-7.17 (2H, m) , 7.42 (1H, s), 7.93 
15 (1H, d, J=8.7 Hz), 8.07-8.13 (1H, m), 8.29 (1H, s), 12.08 (1H, br s)» 
#%fl|9 7 4-[2-(l-^-^^l/n;i/)Xh^rv]^>if>ynA>g|^^;i/ 

mmm 105 tmmvjsm&m^x, 4-t Hn^r^>if >^da*>m^^ 
MM. 112-114 -c (BBftx^;^— ^y^Dtr;i/x— ^•y-^&Si 

20 H)o 

'H NMR (CDC1 3 ) 6 2.58 (2H, t, J=7.5Hz), 2.88 (2H, t, J=7.5Hz), 3.57 
(2H, t, J=7.4Hz), 3.66 (3H, s), 4.28 (2H, t, J=7.4Hz), 6.82 (2H, t, 
J =8. 6 Hz), 7.09 (2H, d, J=8.6Hz), 7.42-7.56 (4H, m), 7.75-7.78 (1H, 
m), 7. 86-7.89 (1H, m), 8.10-8.11 (1H, m)„ 
25 ###19 8 4-[2-(l-t7^Vn;V)xh+y]^>t , >7 t n/1>i 

mmmi o 6 Lmm^^m^T, 4-[2-o-t7^i/-wih^y]^> 

V>zfurt>wt* i ?)i'fre>&M{t&to&wt. jR^ 89*. 

m& 111-112 t: y^y7Dkf;n-fM^Sil). 
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l H NMR (CDC 1 3 ) 6 2.64 (2H, t, J=7. 5 Hz), 2.89 (2H, t, J=7. 5 Hz), 3.57 
(2H, t, J=7.4Hz), 4.28 (2H, t, J=7.4Hz), 6.83 (2H, t, J=8.6Hz), 
7.10 (2H, d, J=8.6Hz), 7.42-7.55 (4H, m), 7.73-7.78 (1H, m), 7.86- 
7.89 (1H, m), 8.10-8.11 (1H, m), 9.85 (1H, br s) 0 
5 ###J9 9 4-fc HD+>'-3-3-H^>if>7 p n/N 0 >^^^;i'^J:lCK 4-fc K 
□ 3^>-3, 5->?3- F^>i? >7un>W.*?-)V 

4-t: YU*>"<>>^>7u/\>m*J')V(%.Q g, 17 mmol) <D 28% 7^- 
yi^mWL (10 mL) *7kfcTU B?m (4.7 g, 18 mmol), 3»U^A 
(4.6 g, 28 mmol) (10 mL) 0^tl<£ITLfc. KJfcm&m& 1.5 

>^DA->m^^;v (3.0 g, jr* 59%) 

15 JftjA 64-66*C (fifcg&X^V— SffcX— r-;V*»6??||»). 

'H NMR (CDC1 3 ) a 2.57 (2H, t, J=7.5Hz), 2.81 (2H, t, J=7.5Hz), 3.68 
(3H, s), 5.63 (1H, s), 7.52(2H, s). 

$ e> &c\^-y->/gt^x^;i/=5 : 1 o^m^e. 4-t Fn^>-3-a— 
^t^^n/^i^fji/ (1.6 g, iRats 22%) 
20 ifctK. 

'H NMR (CDCI3) <5 2. 58 (2H, t, J=7.5Hz), 2.84 (2H, t, J=7.5Hz), 3.67 
(3H, s), 5.81 (1H, s), 6.86 (1H, d, J =8. 3 Hz), 7.03-7.07 (1H, m), 
7.50 (1H, s)„ 

##09 1 0 0 2- (4-p< h^->7ir;W-7-3- K-5-^> 4 /77>^D/t>i 

25 

4-t HD+->3, 5->>3- M>t*>7'D/1>l^^ (0.89 g, 2.1 mmol), 
4-* b*v-X^x;W^>if >$1 (0.63 g) © N,N-^^?MM7$H (15 
mL) 120 TC T-^M^bfeo »J««ic&, 8fc*»BfcX3\>l/T?*gr!RU 
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(0.67 g, JRsjK 74X) £|§fc„ 

nufe 103-104 x: (mm^)v—-j-ivfu^jvx.—T)v^^nm^) e 

5 'H NMR (CDC1 3 ) 5 2.66 (2H, t, J=7.5Hz), 2.99 (2H, t, J=7.5Hz), 3.68 
(3H, s), 3.87 (3H, s), 6.91 (1H, s), 6.98 (2H, d, J=8.8Hz), 7.32 (1H, 
s), 7.44 (1H, s), 7.81 (2H, d, J=8.8Hz). 

###11 0 1 2-(4-* h^i/7xz;i/)-5-^>y7 7>yn/1>i^5 l ;i' 

2-(4-* h+>-7i^)-?-3- ^-^-^>^y=7>^funym^)V (o.6i 

10 g, 1.4 mmol), M$fc (0.92 g, 14 mmol), rh7hF077> (10 mLk 

J~)V (30 mL) ;J3=fc£K 2 ^Jglfrftzfc* * * / — )Vmm (3.0 nL)«DS-&tt* 

-^^ii^bfe. Ritim&zmhtt&s zm&wmvito ssE^gfti^ 
15 =6:D thwu &mik&w (o.n g, m.m 26%) 

MjA 74-75 *c (Bixf ;w-y-f V7D KJH-fJW^I^i) . 

l H NMR (CDClj) 62.68 (2H, t, J=7.5Hz), 3.04 (2H, t, J=7.5Hz), 3.67 

(3H, s), 3.88 (3H, s), 6.88-6.91 (1H, m), 6.92 (1H, s), 7.10-7.13 (1H, 

m), 7. 32-7.44 (5H, m) 0 

20 ###11 0 2 2-(Mh^>'7x-jW-5-^>^77>^n/1>i 

mmm 1 o 6 hmm^m^m^T, 2-u-* b^^y x.~)V)-h-i>v? 
7>y°un>m*^)Vfrhmmik-&m : &nTz.o mm vw> 0 
m& 211-212 *c amtx^i^-y-fy^nif^x— ^j^swiaft). 

'H NMR (DMS0-d 6 ) 5 2.58 (2H, t, J=7.5Hz), 2.91 (2H, t, J=7. 5 Hz) , 
25 3.82 (3H, s), 7.06 (2H, d, J=8.9Hz), 7.12-7.16 (1H, m). 7.21 (1H, s), 
7.44-7.50 (2H, m), 7.84 (2H, d, J=8.8Hz), 12.08 (1H, br s)„ 
###11 0 3 2-(3-* h*'>7iz / i|/)-5-^>y7 ?>y°urt>m.* ; 3 L )V 

###!l 0 0 tl^il(D7ji*^ffiViT^ 4-tKD + >"3-3-H^>f>7a 
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1956, 

jBkjft 74-75 r (Ktxfjk- ^vyakT^x-T-^SH^^). 

'H NMR (CDClj) 6 2. 68 (2H, t, J=7.5Hz), 3.04 (2H, t, J=7.5Hz), 3.67 

5 (3H, s), 3.88 (3H, s) , 6.88-6.91 (1H, m), 6.91 (1H, s), 7.10-7.13 (1H, 

m), 7.32-7.44 (5H, m) 0 

##0U 0 4 2-(3-* h+5/7x-;W-5-^>^77>^DA>S 

mmm 106 tmmo^m^m^x, 2-0-^ h^yy x.z:)y)^-^>vy 

7>yn/i>f^5 1 JW^Silt;'&ti$t#ft. » 83%„ 
10 ik£ 134-135 -c (^x^;p— sm yyntr;vx— t-;i/36»&wis*). 

'H NMR (DMS0-d 6 ) 6 2.58 (2H, t, J=7.5Hz), 2.92 (2H. t, J=7.5Hz), 
3.85 (3H, s), 6.96-7.00 (1H, m), 7.17-7.21 (1H, m), 7.38-7. 54 (6H, m), 
12.12 (1H, br s)„ 

###|1 o 5 4-* h^->x5F--;i/^>-fc:>Ua 
15 ffiMM • SzKfBtl (2.5 g> 10 mmolK 28% 7>^~77& (10 mLK tK (100 
mL) £<ktffc Fn^v-^T^ >i£M*& (1.4 g, 20 mmol) <DimU%W\Z 4- 
;* h^v'X^XJW^iz^ (1.3 g, 10 mmol) <DJL&;—)\> (60 mL) 

x5^Ux-:r;i/Ti$fc#U MJ£T&iiLT> ^<fb"&#J (1.8 g, W 92%) 

20 ^n^B^tvxmrco 

l H-NMR(DMS0-d 6 ) 6 3.77 (3H, s), 6.93 (2H, d, J=8.8Hz), 7.40 (2H, d, 
J=8.8 Hz) 0 

10 6 3-;* h^ri/X^-;i/^>if >m 

##mi o 5 trnmommzm^T. 3-* h=¥yx.^--)^>^>^^mm 
25 {k&m&n&m^tvT'&rco urn bo% 0 

■H-NMR(DMS0-d 6 ) 6 3. 76 (3H, s), 6. 97-7. 07 (3H, m), 7.30 (1H, t, J=8. 1 
Hz) 0 

##0H 0 7 4-[[3-(3-7U Jl/)^x~;l/]^ h^->] ^>"k*>^a/t>^^^ 
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W 83% D 

5 'H NMR (CDCI 3 ) 5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.06 (2H, s), 6.71 (1H, dd, J=1.8Hz, 0.7 Hz), 6.92 (2H, d, 
J=8.7Hz), 7.12 (2H, t, J=8.7Hz), 7.31-7.48 (4H, m), 7.54 (1H, s), 
7.74-7.75 (1H, m)„ 

0 8 4-[[3-(3-7'JJW7i-;W^ f^>]^>-t£>:/OA>M 

10 ##^4 tmmojjfe&m^x. i-m-{i-7V)V)7*.-M* y^saizs-m. 
m& 120-122 -c am^n — ^*-b->^sim§i>o 

l H NMR (CDCI3) <5 2.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.06 
(2H, s), 6.70-6.71 (1H, m), 6.92 (2H, t, J=8.6Hz), 7.13 (2H, d, J=8. 6 
15 Hz), 7.30-7.48 (4H, m), 7.54 (1H, s), 7.74 (1H, s) 0 

m%mi 0 9 4-[[3-(lH-t?D-;i'-l— f )V)7ol-)V]* h^vO^ 

4-[(3-^D^r^x-;W^ h*^"0-V>'7urt>m.*7-)V (0.80 g, 2.3 
mmolK ED— )V (0.17 g, 2.5mmol)> h U -teri-?^)Vfc?. y J > (19 mg, 
20 0.092 mmol), ^M-kv"^A (1.3 g, 3.9mmol) & WPX> (25 mL) \zmM 
U T)V^>m.mVtc^ h 'J X (^^>^'Jf>7-fe h »Z/^7^A (0) 
(84 mg, 0.092 mmol) &tn%.fz 0 >#H^T> 100 tT? 18 m 

25 ^X^W/^*+h>=15:l)T3|#agU W&fctem (56 mg, W.m 7%) 

l H NMR (CDClj) 32.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.08 (2H, s) , 6.35 (2H, t, J=2. 2 Hz), 6.91 (2H, d, J=8. 6 Hz), 
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7.09-7.15 (4H, m), 7.24-7.36 (4H, m). 

##0fli i o 4-[[3-(iH-t!n-;n— f;W7x— ;w* h^->]^>if>yn 

4 1 muo^m^m <^x, 4- c [3- oh- t? d -;wi--r ;w y x-;w * 
120-122 n (^-rv^ntr^x-^ji^— ^*if>*>6Sis*). 

'H NMR (CDCI3) (5 2. 65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.08 
(2H, s), 6.35 (2H, t, J=2. 1 Hz), 6.91 (2H, d, J=8.6 Hz), 7.10 (2H, t, 
J=2.1 Hz), 7.14 (2H, d, J=8. 6 Hz), 7.26-7.47 (4H, m). 
10 ##0U11 4-[[3-(2-f7y>JJV)7x-;W^ h+>-]^>if A°>m 

15 'H NMR (CDC1 3 ) 6 2. 60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H. s), 5.10 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 
7.35 (1H, d, J=3.3 Hz), 7.43-7. 52 (2H, m) , 7.88 (1H, d, J=3.3Hz), 
7.9t (1H, dt, J=7.2Hz, 1.7 Hz), 8.05 (1H, s). 

1 2 4-[[3-(2-^7yUJl/)7x^l/]^ h^r^]^>-tf>ynA>m 

20 ###|4 tmk<Dtt£&m^T, 4-[[3-(2-5 1 7y i JJW7x-JW^ h^v] 

*>v>y m urt>m*^)Vfr*>&m<k&'b&ftiz. ir* si x. 

m& 126-127 «C (BilfJV-A^D-^^gi). 

'H NMR (CDC1 3 ) 62.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.14 (2H, d, J=8.6Hz), 7.35 (1H, d, 
25 J=3.3Hz), 7.43-7.52 (2H, m), 7.88-7.92 (2H, n), 8.04 (1H, s). 

m%mi 1 3 4-[[3-(2-tr^^-;p)7x-;w^ v^^^y^tyy'unym 
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JR* 5485. 

'H NMR (CDClj) 6 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.14 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 
5 7.51-7.55 (2H, m), 7.95-7.99 (1H, m), 8.10 (1H, s), 8.53 (1H, d, J=2. 5 
Hz), 8.64-8.67 (1H, m), 9.05 (1H, d, J=1.4 Hz). 

0%M 114 4-[[3-(2-t!7^^W7i^W^ h^PvO^^if >7o/1>^ 
mmM4£Mmo>ttk&m^-Cs 4- [ [3- (2- fc! ^ Z?=.)V) 7 ^~)V] * h^l 

^>^>7un>wi*^)\,frz&mik&®*'&tz 0 urn 62%. 

10 Wi& 167.0-167.5 «C (SSx^l^-A+tV^Sflia). 

'H NMR (CDC^+DMSO-dj) 6 2.26 (2H, t, J=8. 2 Hz), 2.90 (2H, t, J=8.2Hz), 
5.14 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8. 6 Hz), 7.51- 
7.58 (2H, m), 7.94-7.99 (1H, m), 8.10 (1H, s), 8.53 (1H, d, J=2. 5 Hz), 
8.65 (1H, dd, J=2.4Hz, 1.6 Hz), 9.05 (1H, d, J=1.5Hz)„ 

15 ###1115 4-[(5-^nt-2-^no7i=;W^ h^5>]^>if>^D/1> 

20 'H NMR (CDClj) 62.61 (2H, t, J=8. 1 Hz), 2.91 (2H, t, J=8.1Hz), 3.69 
(3H, s), 5.09 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8. 6 Hz), 
7.24-7.27 (1H, m), 7.38 (1H, dd, J=8. 5 Hz, 2.3 Hz), 7.73 (1H, d, J=2. 3 
Hz). 

#%#ll 1 6 4- 1(5-7' a ^-2-2 aay x~;i/) ^ h^~>]^>-fe?>:/n/\°> 

25 m 

yl^^^yn/^i^fM^ii^^ffc. J« 66% 0 
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120.0-120.5 *C (fftX^Jk- «M^J->jfeSBtt*). 
l H NMR (CDC 1 3 ) 62.66 (2H, t, J=7.8Hz), 2.92 (2H, t, J=7.8Hz), 5.09 
(2H, s), 6.92 (2H, d, J=8.6Hz), 7.16 (2H, d, J=8.6Hz), 7.24-7. 27 (1H, 
m), 7.38 (1H, dd, J=8. 5 Hz, 2.3 Hz), 7.73 (1H, d, J=2. 3 Hz) 0 
5 ##M117 4-[(3-^DWDD7x^Jl/)^ h^->]^>if>^D/t> 

• bgtmfc&m&mco w 65*. 

10 'H NMR (CDC1 3 ) 62.60 (2H, t, J=7.6Hz), 2.89 (2H, t, J=7.6Hz), 3.66 
(3H, s), 5.04 (2H, s), 6.85-6.89 (2H, m), 7.10-7.13 (2H, m), 7.35 (3H, 

S)o 

m 

15 ##0iJ4 tmm<D^m^m>T, 4-[(3-^D^-4-^nn7i-;W^h^ 
W 81*. 

St/ft 156-158 *C (^X^;U— ^\^1t>^S^^)o 

'H NMR (CDC1 3 ) 6 2.65 (2H, t, J=7.9Hz), 2.90 (2H, t, J=7. 9 Hz), 5.00 
20 (2H, s), 6.88 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8. 6 Hz), 7.35 (3H, s). 

###11 1 9 4-[[3-[5-(hU7;i/^-a^^;i/)-2-tfU^zi;w^xx;n^ ^ 
* e>] ^ >-t? > zf n >m * ^yv 
###ij6 1 iimuo^m^m^T, 2- : j7DD-5-(i>u^;i'^-p^^;p) tfu 

^V^^^Sib^^^fe. 411 

25 

'H NMR (CDC1 8 ) 62.61 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.14 (2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.13 (2H, d, 1=8.6 Hz), 
7.50-7.60 (2H, m), 7.86 (1H, d, J=8.3Hz), 7.97-8.01 (2H, m), 8.11 (1H, 
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br s), 8.95 (1H, br s)„ 

##0U 2 0 4-[[8-[B-(h'J7Mn^f;W-!-HiJ^;W7x=^] / h» 

m^M4 tmmvjjm&m^T, 4-[[3-[5-(h u :7;icrD*^;w-2-i£y 

32*. 

skjt 155-156 v mm^)v—^D->^^num). 

'H NMR (CDC1 3 ) (5 2. 64 (2H, t, J=7.7Hz), 2.90 (2H, t, J=7.7Hz), 5.12 
(2H, s), 6.92 (2H, d, J=8.4Hz), 7.13 (2H, d, J=8.4Hz), 7.49-7. 54 (2H, 
10 m), 7.85 (1H, d, J=8.3Hz), 7. 90-8. 00 (2H, m), 8.10 (1H, s), 8.95 (1H, 
s)« 

m%M 121 4-[[2-/^-5-[4-(h'j y)V^ru^^)V) y^^M-z-y U 

m^Mi tmu<D^m^m^x. 2-^^;v-5-[4-(hu^;i/^-D^^;i/) y^ 

'H NMR (CDC1 3 ) 52.40 (3H, s), 2.61 (2H, t, J=8.0Hz), 2.91 (2H, t, 
J=8.0Hz), 3.67 (3H, s), 4.85 (2H, s), 6.78 (1H, s), 6.90 (2H, d, 
J=8.6Hz), 7.14 (2H, d, J=8. 6 Hz), 7.60 (2H, d, J=8.4Hz), 7.71 (2H, d, 
20 J=8.4Hz) 0 

##0IJ1 2 2 4-[[2-^^;i/-5-[4-(hU^;^n^^)7ai^i;i/]-3-7U 
#^J4 tmM<Djj$k&m^T, 4-[[2-pWl-5-[4-<b U y)l*U*?-)V) 

y x.zDV\-z-y u )V\ * V * ->] ^ >if > y°xnn >m^^j^ s mmw^m^ 

25 f Co iR^ 53*o 

m& 182-183 *c mm^)v— s\*c-v->frz>nmBd. 

'H NMR (CDClj) 62.40 (3H, s), 2.66 (2H, t, J=7.8Hz), 2.92 (2H, t, 
J=7.8Hz), 4.85 (2H, s) , 6.78 (1H, s) , 6.91 (2H, d, J=8.6Hz), 7.15 
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(2H, d, J=8.6Hz), 7.60 (2H, d, J=8. 4 Hz), 7.71 (2H, d, J=8.4 Hz). 
##0>J1 2 3 4-[[5-(2, 6-5?^^7i-;W-2-fI^W^ h^XK^if 

mmM2 2 tmuo^m^m^x, 4-[(5-:/n^-2-5 i x-;w*h=^:/K 

5 >^>^funym^)Vt Z,G-z?*3 : -Jlyx.-Mu>Mfrt> 4-[[5-(2,6- 
83X. ^V>T, ###|4<h|l^<D#&£;BV>T, 4- [[5- (2, 6-^^^;V7 

xx;w -2-^xx;w ^ h ->] ^ >-fef > y a /i 5P;t^ SM^*** 

tc„ IR^ 26%. 

10 120-121 (iSIX5 1 ;i/-A^t>^&S^i). 

'H NMR (CDC1 3 ) 52.17 (6H, s), 2.65 (2H, t, J=7.7Hz), 2.91 (2H, t, 
J=7.7Hz), 5.20 (2H, s), 6.70 (1H, d, J=3.4Hz), 6.94 (2H, d, J=8. 5 
Hz), 7.08-7. 20 (6H, m). 

##0!|1 2 4 4-[[3-(2-tfU^-;i/^>-)^x-;i/]^ h^v-]^>-tf>^D 

15 /^>m 

3- (2- 1! U i? X )V°**r y)s<>>¥>*? / £ 4- [ [3- (2- 1! >J V ~ )VOr* 

##004 £TO©;£fcfe£ffi^T, 4-[[3-(2-tfu> ? -;i/^»^xx;i/]^ h 

20 ^^^V-fe^yDA^M^^^^^SIb'&tl^ttfe. JR^ 55K. 
16^ 146-147 «XfJK s\*rD->fr<bn%8m)o 

l H NMR (CDCl 3 +DMSO-d 6 ) 5 2.57 (2H, t, J=7.5Hz), 2.89 (2H, t, J=7.5Hz), 
5.05 (2H, s), 6. 86-6.92 (3H, m), 6.99-7.14 (4H, m) , 7.21-7.26 (2H, m), 
7.40 (1H, t, J=7.8Hz), 7.67-7.72 (1H, m) , 8.19 (1H, d, J=4.3Hz). 
25 ###112 5 4-[[4-(7*D^^^JW7xXJl/]^ ^>if >^D/\°>M 

a, a' -zS^U^-p-^risUy (11 g, 40 mmol), 4-t F a^>^>-t£ >7n 
/1>^^^;V (1-7 g, 10 mmolh (1.6 g, 12 mmol) <£7irh 
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> (200 mu 8 «fMiips»ja«Ebfc. s^^spm, Kmmz^ 

=i8:D -cmmv. &m<t&m <o.78 g , w 21%) ^e^tLWc. 

5 'H NMR (CDC1 3 ) 52.60 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
(3H, s), 4.50 (2H, s), 5.03 (2H, s), 6.86-6.91 (2H, m), 7.11 (2H, d, 
J=8.6 Hz), 7.40 (4H, m) 0 

##0U 2 6 3-^0^-4-11 h*n^^>f>yaA>BI^^ 
4-k h'D^^^^yn/^M^^ (l.o g, 5.6 mmol) OW-W. (10 
10 mL) mm\zmm±hUyA (0.46 g, 6.1 mmol) SriPA, £ *>\Z9km (0.89 g, 
5.6 mmol) &KJfct0i-t)mmV73i\,* J; 5 lr7K?ST?^b^:^e>^Tbfc. 

>/B^X^;W=9:l) T»«U mmfc&VO (0.68 g, JR* 47%) 
15 ?ft^ 0 

'H NMR (CDClj) 6 2.59 (2H, t, J=7.5Hz), 2.86 (2H, t, J=7.5Hz), 3.67 
(3H, s), 5.45 (1H, s), 6.93 (1H, d, J=8. 3 Hz), 7.04 (1H, dd, J=1.9 Hz, 
8.3 Hz), 7.30 (1H, d, J=l.9 Hz)» 

###11 2 7 4-(6-^>^7i/'j;M h^^)^>-tf>^n/-?>^^^;u 
20 nmm 105 tmmnjjm&m^T. 4-t Fn3r>^>-t? >7°u/s>m*?- 
)Vt 6-^>^7V-;w ^ ; - jwv & jk^ 66% q 

103-106 r mm^)V— ^vyDb^X-rJV- ^U*>^6WKl 

a). 

'H NMR (CD CI 3 ) <5 2.60 (2H, t, J=7. 5 Hz), 2.90 (2H, t, J=7. 5 Hz), 3.66 
25 (3H, s), 5.20 (2H, s), 6.92 (2H, d, J =8. 7 Hz), 7.12 (2H, d, J=8. 7 Hz), 
7.55-7.58 (1H, m) , 8.05 (1H, s), 8.13 (1H, d, J=8.4Hz), 9.00 (1H, s) . 
m%mi 2 8 4-(6-'<> 4 /f7 , / , J;M h^-»^>-tf>^DA>m 

*»J1 0 5 tmU<D^ik^m^T. 4-(6-^>^77'JJM h^Fv)^> 
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m& 176-177 wx^jv- v-i v^atf;vx-T-;v^^s^) = 

'H NMR (DMS0-d 6 ) 6 2.48 (2H, t, J=7.5Hz), 2.75 (2H, t, J=7.5Hz), 
5.22 (2H, s), 6.95 (2H, d, J=8.7 Hz), 7.14 (2H, d, 1=8.6 Hz), 7.59- 
5 7.63 (1H, m), 8.10 (1H, d, J=8.4Hz), 8.24 (1H, s), 9.40 (1H, s), 
12.08 (1H, br s) 0 

mtfo&n 4-[(2,3->*t: hp-ih— r >^>-w;v)^^]^>i?>:/aA> 

io 0^M4 i:mm<D-%m*m^T, 4-[(2,3->?kFo-iH-r>7 ? >-i-r;0^- 
*^^>^>yu/\>n*^)Vfr^mik&m*'mz.o w 33*0 
jttj& 103-104 r (@^mx^;v— ^DryfrzmmM,). 

'H NMR (CDC1 3 ) 6 2.14-2.38 (1H, m), 2.50-2.63 (1H, m), 2.67 (2H, t, 
J=7.4Hz), 2.87-2. 96 (3H, m) , 3.08-3.19 (1H, m), 5.73 (1H, dd, J=4. 9 
15 Hz, 6.5 Hz), 6.94 (2H, d, J=8.5Hz), 7.15 (2H, d, J=8.5Hz), 7.21-7.33 
(3H, m), 7.42 (1H, d, J=7. 2 Hz). 

mmm 2 4-[(l,2 ( 3 J 4-fh5bHat7^1/>-H^)^ ^ >if > ^ 

mmm 4 izmm.o^m^m^'z, 4-ca, 2, 3, 4-^ h ^ t Ywry*v>-\- 
20 ^;p)^^]<>if>yoA°>^^5 i ;^5^'fb'&#)^#fe. w 5i«„ 

16^ 69-70 "C y t!;vx-f;k-A*D-»5^^i). 

'H NMR (CDClj) <5 1.70-1. 85 (1H, m), 1.98-2.16 (3H, m), 2.74-2.89 (2H, 
m), 2.67 (2H, t, J=7.4 Hz), 2.93 (2H, t, J=7.4Hz), 5.33 (1H, t, J=4. 1 
Hz), 6.96 (2H, d, 1=8. 6 Hz), 7.14-7.24 (5H, m), 7.36-7.39 (1H, m), 
25 m&WZ 4-[[2,3-^hFn-5-(7xx;M b*~>)-iH-f>^>-W;i/|:<i- 

##0iJ4 tmUOlj&k&m^-C, 4-[[2,3-:>?t: FD-5-(7iXJM b*^)- 

iH--r >^>-i-r;i/]^-^->]^>if>^p/^>^^^;^?>^®'fb'&#i^#feo 
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mm 33SL 

99-100 x: (ftX^-A+D-^^^Sigi). 
'H NMR (CDC1 3 ) 6 2.15-2.30 (1H, m), 2.45-2. 60 (1H, m), 2.67 (2H, t, 
J=7.8Hz) > 2.82-2.J90 (1H, m), 2.92 (2H, t, J=7.8Hz), 3.06-3.14 (1H, 
5 m), 5.07 (2H, s), 5.67 (1H, dd, J=6. 5, 3.6 Hz), 6.85-6. 93 (4H, m), 
7.14 (2H, d, J=8.5 Hz), 7.30-7.44 (6H, m). 

nmm 4 4- [ [4- [ t ^ ^;K4- y x. i-j- t v u ; w t 5 j 1 * ^; w y =l 
##M4 tmuojim&m^x. 4- [ [4- [ (4-7 x - jm-^t 'J 

jBkjft 130-131 *c (0^x^;p— ^if>^e»i#^^)o 

l H NMR (CDCI3) 6 2.64 <2H, t, J=7. 9 Hz) , 2.90 (2H, t, J=7. 9 Hz), 3.07 
(3H, s), 4.78 (2H, s), 5.02 (2H, s) , 6.72 (1H, s), 6.89 (2H, d, J=8. 6 
15 Hz)*, 7.12 (2H, d, J=8.6Hz), 7.26-7.30 (1H, m), 7.34-7.41 (6H, m), 
7.85-7. 88 (2H, m)„ 

^>7*un>m*^)vfr^mfc-&m*nt^ urn six. 

20 gfij^C 144-145 "C mm^)l \^>)i^f|iii). 

'H NMR (CDClj,) (5 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7. 9 Hz) , 5.00 
(2H, s), 6.91 (2H, d, J=8. 6 Hz), 7. 00-7.03 (4H, m), 7.08-7.15 (3H, m), 
7.34 (2H, t, J=8.3Hz), 7.39 (2H, d, 1=8.6 Hz), 

4-[[4-C7x~Jl/;* Y*^)7x-)V1* h^r5/]^>if>yn/t>m 

25 £pg#<£7j*fe£/B^T. 4-[[4-(^ai-;i/^ h4y)7xr;i/]^ h 

^y]^>-if>7 , D/1>t^fM^*M^tl£i*ilT#&o iR^ 11%. 
'H NMR (CDC1 3 ) 62.65 (2H, t, J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 4.96 
(2H, s), 5.07 (2H, s) , 6.90 (2H, d, J=8 r 6 Hz), 6.98 (2H, d, J=8. 6 Hz) 
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7.12 (2H, d, 1=8.6 Hz), 7.30-7.50 (7H, m). 

«|& 187-189 *C (fb7kFD77>-A^^^)- 
'HNMR (CDC1 3 ) 52.66 (2H, t, 1=7.7 Hz), 2.91 (2H, t, 1=7.7 Hz), 5.08 
(2H, s), 6.93 (2H, d, J=8.4Hz), 7.14 (2H, d, J=8.4Hz), 7. 30-7. 50 <5H, 
10 m), 7.50-7.60 (4H, m). 

HA 125-126*0 (fi»IfJHA*t>*&S«ft). 

•HNMR (CDC1 3 ) 52.65 (2H, t, 1=7.9 Hz), 2.91 (2H, t, 1=7.9 Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d, 1=8.6 Hz), 7.30-7.47 (5H, 
m), 7.50-7.61 (3H, m), 7.65 (1H, s). 

#^4tRi©»fli^, 4-[(3-7x^V7x^)^*->]^> 
JM 94-95 O a»BlX^;ir-^^rU'>* i 6 : S*S*>- 

'HNMR (CDCI3) (5 2. 64 (2H, t, J=7.9Hz), 2.90 (2H, t, 1=7.9 Hz), 5.01 
(2H, s), 6.86-6.90 (2H, m), 6.88-6.98 (1H, m), 7.00-7.03 (2H, m), 
7.08-7.17 (5H, m), 7.30-7.36 (3H, m). 

##«4fcW«©*tt*«^T, 4-([i,r-tf7x-;w]-2-^)^b^'»^ 

M 103-104 -C (ftBfeX^V— ^^FU->^e>S*SS)- 
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'H NMR (CDC1 3 ) 6 2.63 (2H, t, J=7.9Hz), 2.88 (2H, t, J=7.9Hz), 4.91 
(2H, s), 6.79 (2H, d, J =8. 6 Hz), 7.08 (2H, d, J=8. 6 Hz). 7.33-7.50 (8H, 
m), 7. 60-7. 70 (1H, m)o 

nmwi i 4-[(2-7xy+i/7x-;i/)^ h^^^>^>^u/^>m 

5 ###J4 tmmoJjfe&m^T, 4-1(2-? 3L;*is7^-)\,)*b*zs1'<> 

v>7a^>m*^)ifr*>3tmfc&m&nfr. w 45%. 

l H NMR (CDCI3) 6 2.63 (2H, t, J=7.9Hz), 2.89 (2H, t, J=7.9Hz), 5.13 
(2H, s), 6.86-6.92 (3H, m), 6. 95-7.00 (2H, m), 7.06-7.12 (3H, m), 7.16 
10 (1H, dd, J=7. 5 Hz, : 1.0 Hz), 7.24-7.36 (3H, m), 7.58 (1H, dd, J=7. 5 Hz, 
1.4 Hz). 

mmmi 2 4-[(4-^>vw )v? * h^^^-^y^u^ym. 
^Mitmmvjj&L&m^x, 4-[(4-^>v-r;v7x^;w^b^^]^> 

15 MbA 141-142 *C (KtXfJV-A+iJ-V^P.Sii). 

l H NMR (CDCI3) 6 2. 66 (2H, t, J=8.0Hz), 2.92 (2H, t, J=8.0Hz), 5.14 
(2H, s), 6. 92 (2H, d, J=8. 6 Hz), 7.15 (2H, d, J=8. 6 Hz), 7.42-7.65 (5H, 
m), 7.79-7.84 (4H, m). 

mmmi 3 4-[[4-(4-^nn^>i/-r;v):7x-;i/]* h*->]^>i£>:/DA 0 

20 >n 

Y*^^>v>7un>m*^)Vfr%mmik&w&nr£ 0 w 90*. 

Mti 177-178 "C (STIX^lr- s\*V->fr*>ni£&). 

l H NMR (CDClj) 6 2.66 (2H, t, J=7.9Hz), 2.92 (2H, t, J=7.9Hz), 5.14 
25 (2H, s), 6.91 (2H, d, J=8. 6 Hz), 7.15 (2H, d, J=8. 6 Hz), 7.46 (2H, d, 
J=8. 5 Hz), 7.55 (2H, d, J=8. 2 Hz), 7.74-7.81 (4H, m). 

mmmi 4 4-[(3-^>y-f )V7 hjw * Y^-^^y^-funym. 
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ik&m&ntco 4-k Fa^^^>if>^D/^>^^^;i/^?>©iR^ 73%, 
5 84-85 X: (»HX?J|^A^1j->!5^Sil) 1 

'H NMR (CDC1 S ) <5 2.65 (2H, t, J=8.0Hz), 2.91 <2H, t, J=8.0Hz), 5.11 
(2H, s), 6.90 (2H, d, J=8. 6 Hz), 7.13 (2H, d, J=8. 6 Hz), 7.45-7.86 (9H, 
m)„ 

mmmi 5 4-[C4-(^>v-r;pT5/)7xxi;w^ h^r^i^>^>-fn^> 
10 m 

###13 8i^cD^^fflV5T^ 4-[[4-(^>y-r;i/T5y)^air:;i/]^ 

^^>']^>^f>y^A o >m^5 l ;^^e.^'^k;-&#l^^#^:o w 42*„ 

204-205 <C (f h 7 1 H U7 7 >-^D">^ ^Sifei) 0 
'H NMR (CDCl 3 +DMSO-d B ) 6 2.57 (2H, t, J=8. 1 Hz), 2.89 (2H, t„ J=8. 1 Hz), 
15 5.02 (2H, s), 6.89 (2H, d, J=8. 6 Hz), 7.13 (2H, d, J=8.6Hz), 7.40- 

7.60 (5H, m), 7.76 (2H, d, J=8. 5 Hz), 7.96-7.93 (2H, m), 9.04 (1H, s) 0 

mffiMi 6 4-[(4-^ai/^s/7ai-;i/)^ h^r^l^o^fyfu/^ym^^JV 

1 tmuo^m^m^x, 4-t Fa^->^>if >y°u/^>m^9-)vt 

20 92X0 

'H NMR (CDC 1 3 ) <?2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.67 
(3H, s), 5.00 (2H, s)i 6.90 (2H, d, J=8.5Hz), 6.97-7.03 (4H, m), 
7.08-7.13 (3H, m), 7.34 (1H, t, J=7.8Hz), 7.39 (2H, d, J=8.5Hz). 

mmmi 7 4-[[4-(^x-;i/^b^^)^ac-;w^h^i/]^>^>^ , pA'> 

25 WL*^)V 
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'H NMR (CDC1 3 ) 6 2.59 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
(3H, s), 4.96 (2H, s), 5.07 (2H, s), 6.89 (2H, d, J=8. 5 Hz), 6.98 (2H, 
d, J =8. 5 Hz) 7.11 (2H, d, J=8.5Hz), 7. 26-7.44 (7H, m) 0 

mmmi 8 4-[(2,3-v?th*n-iH— r>^>-w;i/)^->]^>if>yo/i 
5 >m^)i 

2,3-^t Hn-iH-r >5*>-i-*— )v&z>m.m\&®*%in. mm 62*. 

'H NMR (CDCI 3 ) 6 2. 15-2. 28 (1H, m), 2.51-2.68 (3H, m), 2. 79-2.95 (3H, 
10 m), 3.07-3. 23 (1H, m), 3.69 (3H, s), 5.73 (1H, dd, J=4.4Hz, 4.8 Hz), 
6.94 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8.6Hz), 7.22-7.31 (3H, m), 
7.42 (1H, d, J=7.2 Hz). 

mmmi9 4-ca, 2,3,4-7" f^t Hn^-^^^>-i— r;w^-^^]^>if> 
15 £mm<Djjfe&m^i:. 4-t ^u^iy^o^f^yu^ym^^^t 

1 , 2 , 3, 4-rr h ^ t H a - 1 -jr 7 h e» «IBfc&4tr £ 6 feJft* tlTifc. 

J« 63*. 

'H NMR (CDC1 3 ) 6 1. 70-1. 75 (1H, m), 1.98-2.16 (3H, m), 2.62 (2H, t, 
J=8. 2 Hz), 2.77-2.87 (2H, m), 2.92 (2H, t, J=8. 2 Hz), 3.68 (3H, s), 
20 5.23 (1H, t, J=4.2 Hz), 6.95 (2H, d, J=8.6Hz), 7.11-7.16 (3H, m) , 
7.21 (2H, dt, J=2. 2 Hz, 6.8 Hz) 7.38-7. 36 (1H, m). 

MMM2 o 4-[(3' -jfc;i^;u-D.i' -H7 j&zi;w-3-r ;w * h^>-]^>if> 

25 >^nA>i^fM^^l^i^#fc. i» 92*. 
fell*. 

'H NMR (CDC1 3 ) 6 2.60 (2H, t, J=7. 1 Hz), 2.90 (2H, t, J=7. 1 Hz), 3.66 
(3H, s), 5.11 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8. 6 Hz), 
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7.43-7.53 (2H, m), 7.55-7.67 (2H, m), 7.69 (1H, s), 7.85-7.88 (2H, m), 
8.11-8.12 (1H, m), 10.10 (1H, s). 

5 #%0i)4 £mm<Dij&%m^T, 4-[(3 , -*j^jv-[i ) r-H7i-;w-3-'f 
)V)* v*^^>^>7un>m*^)Vfrzwmik&m*nrz 0 jr* 83%. 
m& 81-82 "c mm^)v- 'v^-ij-^sssssi). 

l E NMR (CDC1 3 ) (5 2. 66 (2H, t, J=7.5Hz), 2.91 (2H, t, J=7.5Hz). 5.12 
(2H, s), 6,93 (2H, d, J=8.4 Hz), 7.14 (2H, d, 8.4 Hz), 7.45-7.53 (2H, 
10 n), 7.57-7.64 (2H, m), 7.69 (1H, s), 7.87 (2H, d, J=7. 6 Hz), 8.11 (1H, 
s), 10.09 (1H, s) 0 

mmw2 2 4-([i, r-H7x=;w-3H , ;M Y^)^y^>yun>m.^ 
)\> 

4-[(3-^D ; E7x-;W^ h^]^>^>^U/^>m^^)V (0.60 g. 1.7 
15 mmolK 7*.- ;i/ztfn>M (0.25 g, 2.1 mmol), ^^MJ^A (0.55 g, 
5.2mmol) £ Y)VX.>-*2 J— (5:1:U 35 mL) fci§£?U T;i/=f>« 

glbfc^ f h 7^ h 'J 7z^M77^f >A7'79^ (99 mg> 0.086 

20 fee ^^>-u^er>*^Ai7Px'h^^^xf- (^vy/mm^iv 

=18:1) Tfil, iBtmfc&W (0.55 g, JR* 92S) ^^-fe^i LT#fc 0 
'H NMR (CDC1 3 ) <5 2. 60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.10 (2H, s), 6.92 (2H, d, J=8.5Hz), 7. 12 (2H, d, J=8.5Hz), 
7.35-7.47 (5H, m), 7.54-7. 65 (4H, m). 

#%m tmmo^m^m^x, 4-tHa^->^>-fe*>^aA°>^^5 : -;ut 
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'H NMR (CDCI3) <5 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.01 (2H, s), 6.90-7. 20 (9H, m), 7.20-7.36 (4H, m) a 

mMM2 4 4-([l.l'-lf7x=;W-2-f;M b^^)^>if>yp/^>i?>.^ 
)\> 

2-7i-M>i?j^o5 H^eamk^idsftfc. jr* 52*. 
mvt. 

'H NMR (CDClj) <5 2.58 (2H, t, J=8. 1 Hz), 2.87 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 4.91 (2H, s), 6.78 (2H, d, J=8. 6 Hz), 7.06 (2H, d, J=8. 6 Hz), 
10 7.33-7.40 (8H, m), 7.50-7.70 (1H, m). 

mmm2 5 4-[[2,3-^kHD-5-(7i^W h^SO-lH-f >5*>-l--f )V\ 

WWII £18 V*T> 4-t HD*^>1?>yn/'?>K/5 1 ;i/t 

U-^kb'D-5-(7xzjW h^^)-lH— T^^-l-^-— JW^&M'fb'd > 4to^ 
15 e«tLT#fc. JR* 65*. 

'H NMR (CDCI3) (5 2.18-2.23 (1H, m), 2.45-2.60 (1H, m), 2.61 (2H, t, 
J=8.0Hz), 2.82-2.90 (1H, m) , 2.91 (2H, t, J=8.0Hz), 3.06-3.20 (1H, 
m), 3.68 (3H, s), 5.07 (2H, s), 5.67 (1H, dd, J=6. 5 Hz, 3.7 Hz), 6.84- 
6.93 (4H, m), 7.13 (2H, d, J=8. 5 Hz), 7.26-7.44 (6H, m)„ 

0%mi izmm<o^m^m^x, 4-t KD^y^^^yo/^s^^t 

l H NMR (CDC1 3 ) 5 2.59 (2H, t, J=8. 1 Hz), 2.88 (2H, t, J=8. 1 Hz), 3.66 
25 (3H, s), 5.13 (2H, s) , 6.89 (3H, t, J=8.6Hz), 6.98 (2H, d, J=8. 1 Hz), 
7.07-7. 20 (4H, m), 7.25-7.40 (3H, m), 7.50-7.60 (1H, n). 

7 4-[(4-^>^;i/7xz;v)^ h^rzy]^>^>y°u/^>m^^JU 
4-k HD^y^>-tf>^DA>^^5 1 ;i/ (0.65 g, 3.6 mmol) (D N,N->>^ 
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^MJ1/A7^H (20 mL) ^(^nt^f JW^>l/7i; > (1.0 g, 

3.6 mmol) «J;«Ki*iJ9Z> (0.50 g, 3.6 mmol) £#n;L, 

15 B#raaa*Lfc. m^^tk^jp^, «x^^iaiLfc. &tm&£zK& 

5 >/StX^=9:l) T?*llf»U i&mit'S®} (1.3 g, IR* 96X) 

'H NMR (CDC1 3 ) 52.60 (2H, t, J=8.0Hz), 2.90 (2H, t. J=8.0 Hz), 3.67 
(3H, s), 5.17 (2H, s), 6.91 (2H, d, J=8. 7 Hz), 7.13 (2H, d, J=8. 7 Hz), 
7.46-7.60 (5H, m), 7.79-7.84 (4H, m). 

mM®\2 7 £mm<Djjm*m^T, 4-b po^^^v^vi^^ 

[4-(^a^E^^;v) 7z^JH <4-^ o D7ix;W £r h 
*tLT#fc. JR* 57*o 
15 'H NMR (CDC1,) 6 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.67 
(3H, s), 5.13 (2H, s), 6.91 (2H, d, J=8.6 Hz), 7.13 (2H, d, J=8. 6 Hz), 
7.46 (2H, d, J=8.5Hz), 7.55 (2H, d, J=7.0Hz), 7.74-7.80 (4H, m). 

20 4-[(4-75/7i-;W^ b*W<*>-&>7'u;t>Wi*7-Jl (0.13 g, 0.44 
mmol), h UX?^75> (0. 50 mL) CDrh7tH077> (9 mL) Mtfc^; 
>^MD'J F (74 mg, 0.53 mmol) £flD*., S^tS^lT? 2 Bfp H m# 

25 =18:1) T?»»U 3SBfl:-&«l (0.23 g, 

'H NMR (CDCI3) 6 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.67 
(3H, s), 5.10 (2H, s), 6.90 (2H, d, J=8. 6 Hz), 7.11 (2H, d, J=8. 6 Hz), 
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7.26-7. 56 (5H, m), 7.66 (2H, d, J=8. 5 Hz), 7.84-7.89 (3H, m). 
mffiM3 0 4-[[4-[[^^;K4-7nin;i/-2-^T\/U;i/)T^/]^^;W7x 

x;H;* h^-^^y^>-/uj\>m^)V 
5 4- [ u a-y 3-?ry-ji/-2— r M t a y ] ^ 3^1/1 ^ >-t?> * ^ 

y-;^&*H^«l*efi»5|cfcbT»fc. JR* 77S„ 
'H NMR (CDC1 3 ) d 2. 59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.08 
(3H, s), 3.66 (3H, s), 4.79 (2H, s), 5.02 (2H, s) , 6.72 (1H, s), 6.89 
(2H, d, J=8.6Hz), 7.11 (2H, d, J=8.6Hz), 7.25-7.30 (1H, m), 7.34- 
10 7.41 (6H, m), 7.86 (2H, d, J=7. 1 Hz)» 

mmm3 1 4-[(5, 6-v?k h*D-4H->^ D^>^ [W^X^-f 

###J3 2 hmWHDjjfe&m^T. 5,6-^b Fo-4H-i^O^>^[b]^X 

>-i-Jr>fr<b 5,6->?t Kn-4H— >^D^<>^[b]5 1 x>-4-^-— c 

15 n&m^mi hmuoyfife&m^T 4-tFn=^>^>if>:/a/\ o >m^;i/ 

£HSr&3ii\ 4- [ (5, 6->? t F D-4H- p [b] ^X >-4— f ;v) 2f-^->] ^ 

[ (5, 6- v> t H O -4H- 1/ Z a ^ > ^ [b] 3^X >-4— T ; W) ^ ^ ->] ^ >if > 7 □ A > 
^^^;^e>^^#i«r#feo 5,6->?t Kn-4H—>^a^>^[b]^X>-4- 

20 ^->75>eOiR^ 19« 0 

87-88 X. (J'X^JH-f JKA=1 : it>* . 
l H NMR (CDC1 3 ) 6 2.53-2. 69 (3H, m), 2.85-3.01 (4H, m), 3.15 (1H, m), 
5.64 (1H, dd, J=2.0Hz, 5.8 Hz), 6. 88-6. 93 (3H, m), 7.13 (2H, d, J=8. 6 
Hz), 7.20 (1H, d, J=5.0 Hz) a 

25 2 4- [ (4, 5, 6, 7-r h 7 h H a ^ >'/ [b] >-4-^ JW t * ->] ^ > 

#%#13 2 iimm^ysm^m^TZ, 6,7->>t:Fn^>\/[b]5FX>-4(5H)-:<J- 
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72»o 

5 'H NMR (CDC1 3 ) 61.80-2.15 (4H, m), 2.61 (2H, t, J=7.4Hz), 2.76 (1H, 
ra), 2.78-2.94 (3H, m), 3.68 (3H, s), 5.33 (1H, t, J=4.4Hz), 6.91-6.95 
(3H, m), 7.08-7.15 (3H, m). 

*»J3 3 4-[(2,3-v?bHD-lH--r>^>-l-r;l/)^>']-3,5->?7;^D 
10 (E)-3-[4-[(2,3-> 5 h FD-lH-f >^>-l—( )U)**i/]-S,5-i?7)U-n7 

jin;w-2-yn^>^^^;i/ (0.52 g, l.snoi), WVv2± (1.2 g, 7.9 

mmol), rh7tFD77> (3 mL) £>£ZS*?y— )V (7 mL) <DM&%?}\Z£ 
om (0.80 g, 3.2 mmol) £Jn;L, MU-^-mmWVTco lSSii (20 mL) 

^ip^x, 20 frffiMWVfzW:. 7fcx«RU ^ixfj^iiliife. 7mm. 

^ 60« o 

■H NMR (CDClj) 6 2.34-2.40 (2H, m), 2.61 (2H, t, J=7. 5 Hz), 2.81-2.91 
20 (3H, m), 3. 20-3.30 (1H, m), 5.61 (1H, t, J=4.4Hz), 6. 72-6.78 (2H, m), 
7.16-7.22 <1H, m), 7.29-7.31 (2H, m), 7.34 <1H, d, J=7.4Hz)„ 
H»J3 4 3,5->?y;^0-4-[(2,3->?t: F D-lH-< >^>-W /V) sj-^v] 

###]3 8 tmffi.<Dj3&%m^T, 3,5-^^;i/^-n-4-[(2,3-^t Hn-1H- 

25 i- >a ? >-i-r;i/)^-^r->]^>if>7°DA°>i?^^;^^, ^te-^^Htfe. 

755K„ 

88-89 ^\^i7->^e>H$g^). 
'H NMR (CDClj) 6 2.34-2.40 (2H, m) , 2.67 (2H, t, J=7.5Hz), 2.81-2.92 
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(3H, id), 3.20-3.30 (1H, m), 5.62 (1H, t, J=4.4Hz), 6.72-6.80 (2H, m), 
7.17-7.23 (IH, m), 7.29-7. 36 (3H, m) D 

mmm3 5 4-[[2,3->^t hd-4-(7oi-;i,^ h^r^-iH— r >^>-i--r;n 

2,3-e;hHtO-4-(7i-JV^ b3r-»-lH~f V^V-l-^-Jl^ £> 4-[[2,3->> 

t Ha-4-(7x-JW b+vO-iH— r >r>-l-'f ;W t=^->] ^ >t'>^n/l > 
m^^;i/$:#fc. tMK. 4 <h H»©#8c SrfflV^T, 4-[[2, 3->>fc 

Kd-4-(7xz;m h^>')-iH-'r>^>-i-i';p]^^3^>if>^D/t>^ 
10 ^^;i/^e>s^b^^#feo 4-t HD^->^>-tf>^D/t>^p<^;^e><3D 

iR* 27X„ 

iii-in.5 t: (^i^x-r^KA+tv^esiigi). 

'H NMR (CDCI3) 6 2.10-2.30 (1H, m), 2.50-2.60 (1H, m), 2.67 (2H, t, 
J=7.9Hz), 2.40-3.00 (3H, m), 3.09-3.14 (lH,-m), 5.12 <2H, s), 5.74 
15 (1H, dd, J=6.7Hz, 4.4 Hz), 6.85 (1H, d, J=8.0Hz), 6.94 (2H, d, J=8. 6 
Hz), 7.05 (1H, d, J=7.5Hz), 7.13-7.23 (3H, m), 7.29-7.45 (5H, m)„ 

mmm3 6 4-[[2.3-s?t h*n-6-(7x-;M h^-»-iH— r>^>-i--r;n 

^ > if > 7 a /I >M * 
###Jl £ITO©#Ss*JBV*-C\ 4-t KD^5/^>if>7°a;i>t^^t 
20 2,3-^h KP-6-(7xnJM b^rzy)-lK-^>'r>-l-^—J^^mmit-^^}^: 
f#fco 40Xo 

'H NMR (CDCI3) 6 2.10-2.30 (1H, m), 2.53-2. 55 (3H, m), 2.75-2.94 (3H, 
m), 3.01-3.10 (1H, m), 3.68 (3H, s), 5.01 (1H, d, 1=11.7 Hz), 5.06 (1H, 
25 d, 1-11.7 Hx), 5.68 (1H, dd, 1=6. 5 Hz, 4. 9 Hz), 6.91-6.96 (3H, m), 
7.03 (1H, d, J=1.7Hz), 7.08-7.20 (3H, m), 7.31-7.43 (5H, m)o 
*»J3 7 4-[[2,3-> ? b Vu-Q-iy h^'»-lH— f >^>-l— X )V\ 
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H>,& 106-107 "C (>?-ryyDtf;i/x-^;i/— ^\+-y->*^^^)o 

5 'H NMR (CDCl 3 ) 5 2. 14-2. 25 (1H, m), 2.51-2.63 (1H, m), 2.67 (2H, t, 

8.0 Hz), 2.79-2.95 (3H, m). 3.01-3.10 (1H, m), 5.01 (1H, d, J=11.8Hz), 
5.06 (1H, d, J=11.8Hz), 5.69 (1H, t, J=4.8Hz), 6.92-6.96 (3H, m), 
7.05 (1H, d, J=7.9 Hz), 7.14-7.20 (3H, m), 7. 20-7.43 (5H, i)o 
mmMZ 8 (S)-4-[(2,3-^h h*D-lH-r>-x>-l-<^)^^]^>^>^ 

10 a/^>m^^JV 

4 _ t yau^-^^y^y^unym^^-^ (4.1 g, 22 mmol) §fh7hh'D 

•y^y (50 mD -30 "c \zxm^vtco z\n\z ao-w y#y— 

)V (98% ee) (3.0 g, 22 mmol), l.l'^y^JV^W^^'J^^ 
(5.66 g, 22 mmol) 35£tfh U 7^)1^7 J > (5.6 mL, 22 mmol) 
15 T, — 30 *C \ZX 23 ^m^bfc. TK^tn^T, K^X^l/KlTttmLfCo 

mmm^mm^m^^xmwv. mm±h')o^tiaxxnmhrco meet?! 

0^X^=10:1) fcTi»MUT, ^a^k^ (4.4 g, JR* 66%) £jic&« . 

20 3 9 (R)-4-[(2, 3-5>b Kn-lH~f >5 ff >-l-T ;W^'>]^>^>y 

SI»J3 8 £|1»£>#££fflV>T, (S)-l--r>^/-;Wi 

*«J4 0 (S)-4-[(2,3-^t Hn-lH-< >x>-l-<^) : t^~>]^>^>^ 
25 DA°>m 

4- [(2, 3-5? t F P-iH-r y=fy-\-^ ;w ^~>] ^>if >^o^>i <ioo 

mg) ^j|^D-7h^77^~ (*7A: CHIRALCEL OJ (50 
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mmIDX500 mm. ^-f -fe;Wb^Igt§SD , ^ItrfS : ^tt^^/JL? J—Jl/ h U 
^;V^-P^=90:10:0. 1, : 80 mL/min, #^AM:50 *C) £JBV>T 

^ittiiib^ (36 mg) *ik&W(Difcy£mz (+) &^bfco 

(^B&2) 

5 (S) -4- [ (2, 3- v? k H n-lH-l- >5*>-l-f ;P) ->] ^ >f>^D/^ 
(4.4 g, 15 mmol) (50 mL) 

'J9A**« (25 mL) £Jn;tT, ^i&lCT 18.5 fttfem^bfc. iinieilgl 
(25 mL) ^iD^-X, ttX^HCTiaiUifc, W^«^^?Dftm7KlC 

10 A^>CTJife)tLT, (4.2 g, 96* ee) £#;feo Eft*^-fy^ 

atf;PX—^;P (70 mL) <t^\^> (70 mL) <Z>^j^j&^£|Sifc!flI,bT, 
JHfl^fcl (2.3 g, 99.4* ee, JJX^ 56*) ^iMIt bX#fc„ 
iiLT 0.67 g (JRZJS 16*, 97* ee), S^CiH^ittT 0. 16 g OR* 
4*, 92* ee) (Dl&mik'bmtt'&f^ 

15 ffftj^C 112-113 *C (^-^^) . 
[a] D » +28.9° (c 0.997, CHCUc 

IR (KBr) v cm -1 : 2938, 1694, 1510, 1232, 957, 829, 76U 
l H NMR (CDClj) 6 2.20 (1H, m), 2.55 (1H, m), 2.67 (2H, t, J=7.6Hz), 
2.92 (2H, t, J=7.6Hz), 2.92 (1H, m), 3.13 (1H, m), 5.73 (1H, dd, 
20 J=4.4Hz, 6.8 Hz), 6.94 (2H, dt J=2. 6 Hz, 8. 4 Hz) , 7.16 (2H, dt, J=2. 6 
Hz, 8.4 Hz), 7.23 (1H, m), 7.30 (2H, m), 7.42 (1H, d, J=7.2Hz), 11.0 
(1H, br s) 0 

£1609 4 l (R)-4-[(2,3-i^t Fa-iH— f >^>-l-^;P)^-+->]^>-tf>^ 
25 (£-£&*£ 1 ) 

4-[(2,3->?t KD-iH— r >^>-i-<;w^^]^>-if>yn/i>it doo 

mg) ^at^D-7hy77-f- tt5A: CHIRALCEL OJ (50 
mmIDX500 mm, iDWfc^Iit^) , &KrtB : ^tJ->/x* J — ;UX h U 
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7JP:frnftlfc=90:10:0.h tfEtt : 80 mL/min, : 50 T}) *JBV>T 

iffitTMft^ti (38 mg) £#fc 0 (-) fcasbfc. 

(^jfc&2) 

^Jfi«4 Ot|^fil©^felC«fcO, (R)-4-[(2,3-^kFD-lH-^>f>-l^ 

(99. OX ee) 395K, f&XJfcil (97X ee) 20SS, JBHJfcffi (9.2% ee) 7X. 
M& 110-111 "C . 
[a] D 2s -28.8° (c 0.997> CHC1 8 ). 

IR (KBr) v cm-': 2938, 1694, 1510, 1232, 957, 829, 761„ 
10 'H NMR (CDC1 8 ) <?2.20 (1H, m), 2.55 (1H, m), 2.67 (2H, t, 1=7.6 Hz), 
2.92 (2H, t, J=7.6Hz), 2.92 (1H, m), 3.13 (1H, m), 5.73 (1H, dd, 
1=4.4 Hz, 6.8 Hz), 6.94 (2H, dt J=2. 6 Hz, 8.4 Hz), 7.16 (2H, dt, J=2.6 
Hz, 8.4 Hz), 7.23 (1H, m), 7.30 (2H, m), 7.42 (1H, d, 1=7.6 Hz), 11.0 
(1H, br s) 0 

15 ^»J4 2 4-[(4,5 ) e,7-fb7tFD^>y[b]fX>-4-f;W^i/]^> 

&mm4:}imm<D%m&m^T; 4-lu, 5,6,7-^ h^t fd^wch^x 
54%. 

20 MA 87-89 "C (>>X3\^X~ 'V^tf^SSttft). 

'H NMR (CDCI3) <5 1.79-2.17 (4H, m), 2.66 (2H, t, J=7.4Hz), 2.76 (1H, 
id), 2.87-2.95 (3H, m), 5.33 (1H, t, J=4.4Hz), 6.91-6.96 (3H, m), 7.09 
(1H, d, J=5.2Hz), 7.14 (2H, d, J=8. 6 Hz) e 

*»J4 3 4-[(6-^n^&-2,3-^t:FD-lH— T>x>-l-1';W^v'3^>-fe* 

25 y-funym*?-)^ 

s<y-¥y7u/^ym*^fr}iifa&iE&, mmik&m&nfr* 6-^0^-1-0 
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l H NMR (CDCI3) (5 2.20 (1H, m), 2.51-2.64 (3H, m), 2.79-2.94 (3H, m), 
3.06 (1H, m), 3.68 (3H, s), 5.68 (1H, t, J=5.0Hz), 6.91 (2H, d, J=8. 6 
5 Hz), 7.10-7.15 (3H, m) , 7.40 (1H, dd, J=1.8Hz, 8.0 Hz), 7.53 (1H, d, 
J=1.3 Hz)„ 

mffiM4 4 4-[(6-^'O^E-2,3-> > t: HD-1H-- T >^>-l— f M ^^3^>^f 
##W4i»^=£fflViT, 4-[(6-^D^6-2,3->'t Ka-IH-T 

10 i-<;p)^^]^>-tf>7 p o/t>^^5 1 ;^e»^ib^^#fe 0 jr* 59*« 
MM 108-109 t: (^x^x-t;i^-a*d-»6^^^). 

'H NMR (CDC1 3 ) 6 2.20 (1H, m), 2.57 (1H, m), 2.69 (2H, t, J=8.0Hz), 
2.85 (1H, m), 2.96 (2H, t, J=8.0 Hz), 3.06 (1H, m), 5.68 (1H, dd, 
J=4.9Hz, 6.5 Hz), 6.92 (2H, d, J=8.6Hz), 7.10-7.19 (3H, m), 7.41 (1H, 
15 dd, J=1.9Hz, 8.1Hz), 7.54 (1H, d, J=1.4Hz) D 

miMM4 5 4-[(2,3->?t Hn-6-^ai-;i/-iH-^ >^>-i— r;i/)^->]^> 

^mM2 2 £m£<DXm&m^T, 4-[(6-:/a;E-2,3-> 5 t:Fn-lH-1'>5 ; 

20 W.m 11%. 

gi£ 121-122 X: (i?2L^)V3L-^Jl>—J\3r-V->fr*>m%£$k) a 
'H NMR (CDCI3) <5 2.25 (1H, m), 2.60 (1H, m), 2.68 (2H, t, J=8.0Hz), 
2. 90-3.00 (3H, m), 3.17 (1H, m), 5.78 (1H, dd, J=4. 5 Hz, 6. 5 Hz), 6.97 
(2H, d, J=8.6Hz), 7.16 (2H, d, J=8.6Hz), 7. 27-7.63 (8H, m) 0 

25 nMM4 6 4-[(2-><^;i/[l,r-lf 7i-;W-3--fjI/)^ b + y]^>^D 

###yi tmwt<D^&&m^T, 4-t h*D^~>^>-tf>^n/t>M^5 i ;i't 
2-/^-3-^71- y—)ifr*>mmik&m*mKL P w 51*. 
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'H NMR (CDC1 3 ) 5 2.24 (3H, s), 2.61 (2H, t, J=8. 1 Hz), 2.91 (2H, t, 
1=8.1 Hz), 3.67 (3H, s), 5.06 (2H, s), 6.95 (2H, d, J=8. 6 Hz), 7.14 
(2H, d, J=8.6Hz), 7.22-7.44 (8H, m). 
5 nmm4 7 4-[(2-^^l/[l,l'-f7x-;i/]-3-^;i/)^ h^~>]^>i£>:/n 

* h*^^>^yyun>m*^)Vfribmm^m*mz. w 53*. 

154-155 r Wlfj^+t>^6SMI). 
10 'H NMR (CDCI3) 5 2.24 (3H, s) , 2.66 (2H, t, J=7.9Hz), 2.92 (2H, t, 
J=7.9Hz), 5.06 (2H, s), 6.95 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8. 6 
Hz), 7.24-7.44 (8H, m)„ 

mMM4 8 4- [ (4-7u^-2, Z-z? t FD-IH—T >7 ? >-l— f ;W^v']^>if 

l~f >^V-;i^^#fCo Z.tl&m%M 1 tra«©^SsSfflViT 4-t FtJ3^> 
^7>^5><DiR^ 31*o 

'H NMR (CDC1 3 ) 6 2.22 (1H, m) , 2.51-2.64 (3H, m), 2.88-2.97 (3H, m), 
20 3.12 (1H, m), 3.68 (3H, s) , 5.78 (1H, dd, J=4. 6 Hz, 6.8 Hz), 6.91 (2H, 
d, J=8. 6 Hz), 7.09-7.16 (3H, m), 7.34 (1H, d, J=7.5Hz), 7.46 (1H, d, 
J=7.8 Hz). 

mMM4 9 4-[(4-7n€-2, 3->>fc FP-1H--T >x>-l— f M**FWl>1£ 
25 ##094 tmU<0^m^m^X. 4-[(4-:/a;E-2,3->?bFa-lH--l'>7 i >- 

\~i )i)tt*s]^>v>yun>m*^)Vftzmmfc&w*m't£ a warn n%. 
in* 112-113 "c (^x^x-^;i/— s\3r-y->frt>fflfe&)o 

'H NMR (CDC1 3 ) 6 2.20 (1H, in), 2.57 (1H, m), 2.67 (2H, t, 1=8.0 Hz), 



WO 2004/041266 



PCT/JP2003/014139 



218 

2.87-2. 98 (3H, m), 3.14 (1H, m), 5.78 (1H, dd, J=3. 5 Hz, 6.6 Hz), 6.92 
(2H, d, J=8. 6 Hz), 7.09-7:17 (3H, m), 7.35 (1H, d, J=7.5Hz), 7.47 (1H, 
d, J=7.9 Hz) 0 

H»J5 0 4-([4'-^nD-l,r-b*7oi^)W-3— OV* h^vO^>i£>:/a 
5 n >m* 

m^w^miivxnt^o w 59*0 

'H NMR (CDCI3) 62.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.09 (2H, s) , 6.92 (2H, d, J=8.6 Hz), 7.12 (2H, d, J=8. 6 Hz), 
10 7.38-7.54 (7H, m), 7.61 (1H, br s) B 

mmms 1 t-ai' -9x2x1-1,1' -v? )v* h*-»^>-if>yD 

###| 4 £ mM(Djj&&m ^ X. 4- ( [4' - O O D -1 , r - t? y x. ~M -3-< )V 

15 MA 147-148 *C (SiSxfJV- ^*U->*6fltt»). 

'H NMR (CDC1,) 6 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7. 9 Hz), 5.09 
(2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.14 (2H, d, J=8. 6 Hz), 7. 39-7. 53 (7H, 
m), 7.61 (1H, s). 

mmm5 2 4-[(2.3-$?fc HO-4-7ai^i;P-lH-f >^>-l— ()V)ttisl«> 
20 if>yq/^>Wt^^Jl 

mmm2 2 tmmo^m&m^-c, 4-[(4-ynt-2,3-i?t fp-ih-t >^ 
>-i --r ;p) ^ ~>] ^ >if > 7° o /\* ^jv i7i — d 6 ^s^b 

&W*nfz 0 W 95*. 

25 'H NMR (CDCI3) 6 2.20 (1H, m) , 2.51 (1H, m), 2.62 (2H, t, J=7. 1 Hz), 

2.90-3.01 (3H, m), 3.19 (1H, m), 3.68 (3H, s), 5.77 (1H, dd, 1=4. 6 Hz, 

6.5 Hz), 6.96 (2H, d, J=8. 6 Hz), 7.15 (2H, d, J=8. 6 Hz), 7. 33-7.45 (8H, 
m)» 
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^»J5 3 4-[(4-7xn;W2,3->?t:Hn-lH-r>5 1 >-l-1 > ;i/)^>']^> 
5 65%. 

nk£ 137-138 *c (^x^;wx— ^•♦J-^ss^ii). 

'H NMR (CDC1 3 ) <5 2. 20 (1H, m), 2.52 (1H, m), 2.68 (2H, t, J=8.0Hz), 
2.91-3.01 (3H, m), 3.20 (1H, m), 5.78 (1H, dd, J=4. 6 Hz, 6.5 Hz), 6.98 
(2H, d, J=8.6Hz), 7.17 (2H, d, J=8.6Hz), 7.33-7.47 (8H, m). 
10 ^«iJ5 4 4-([4 , -hiJ7MP^^H,r-t , 7x-;i/]-3-f;Mh*'» 

^yify^fu^ym^^-JV 

'H NMR (CDC1 S ) 62.60 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 3.66 
15 (3H, s), 5.11 (2H, s), 6.93 (2H, d, J=8.7Hz), 7.13 (2H, d, J=8.7Hz), 
7.47-7.57 (3H, m), 7.66-7.70 (5H, m) 0 

mMM5 5 4-([4'-hU7;i/tn^5 i ;H ) r-t*7x^;n-3- ov* h*y) 
^y^y-^unym. 
###14 tmun-jjtiz&m^T. 4-([4'-hU7;i/^-n^^ji/-i,i'-if^x 
20 =;w-s--r;M b*y)^y^y7unym*^)Vfr%m%<k&m*m^ ^ 

m 53« 0 

mM. 144 r mm^)]y—^\^ya)^n^)o 

l H NMR (CDC1 3 ) 5 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.11 
(2H, s), 6.93 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8.8Hz), 7.47-7.56 (3H, 
25 m), 7.66-7.09 (5H, m) D 

§l#S0i|5 6 4-([2*,6'->?^^;Wl > l , -lf7xX;P]-3-'f^^ h3r>-)^>-fcf 

yy'uny^^^-)V 

^Mm2 2 tmt£<Djjfe&m^T, 2,&-y^^)vy jL-j^uym^^^m 



WO 2004/041266 



PCT/JP2003/014139 



220 

'H NMR (CDCI3) 5 2.01 (6H, s), 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, 
J=8. 1 Hz), 3.66 (3H, s) , 5.09 (2H, s), 6.89 (2H, d, J=8. 6 Hz), 7.09- 
7.20 (7H, m), 7.38-7.44 (2H, m)„ 

4 1 mmojjfe &m ^ t, 4- ( [2* , 6' * r - tr 7 =. m -3- 
ov* b*i/)^>^>7°u/^>m*^)ifrt>mm<t'&M%:m>t£o urn 51*0 

MA 136-137 t (MM^Jls—^-V-^ftzmMMt). 

10 'H NMR (CDC 1 3 ) 52.00 (6H, s) , 2.64 (2H, t, J=8.0Hz), 2.90 (2H, t, 
J=8.0Hz), 5.09 (2H, s), 6.90 (2H, d, J=8.6Hz), 7.08-7.25 (7H, m), 
7. 35-7.50 (2H, m)„ 

mffiM5 8 4-[[3-C7x~;i^ h^r^^x— h3r>0 ^>V>7° DA°> 

15 l tra^o^^^ffl^x. 4-t HP^->^;>-tf>^ , nn>^^9 1 ;Pt 

3-^>^;^^^>v?;WT;U3-;^e^^b'a-#i^#fco jr*s 9285. 

'H NMR (CDCI3) 6 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.01 (2H, s), 5.07 (2H, s), 6.86-6.94 (3H, m), 7.01 (1H, d, 
J=7.5 Hz), 7.07-7.12 (3H, m) , 7. 25-7.45 (6H, m)„ 

20 9 4-[[3-(^ni-;u^ h^f»^x^;i/]^ h=^>^]^>-tf>^DA> 

W£ 

MA 107-108 "C (MM^Jl^-^-V-^znffeSh)*, 
25 'H NMR (CDC1,) (5 2.65 (2H, t, 1=7. 9 Hz), 2.90 (2H; t, 1=7.9 Hz), 5.01 
(2H, s), 5.07 (2H, s), 6. 87-6.94 (3H, m), 7.01 (1H, d, J=7. 6 Hz), 
7.06-7.13 (3H, m), 7.26-7.45 (6H, m), 

nmme 0 4-[(2, 3->>t: Fn-2,2-^^;WlH-< >^>-l— f ^rt^]^ 
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#*0i)3 2 tmU<DJ58i&m^T. 2,3-^t: Fu-2,2-i?*3MWH--f >x 

5 *ffl^4fe*#fc. 2,3-^fcFP-2,2-^^;i/-lH-^>X>-l- 

£>£>W 60X. 

»H NMR (CDC1,) (51.13 (3H, s), 1.23, (3H, s), 2.62 (2H, t, J=7.5Hz), 
2.73 (1H, d, J=15.4Hz), 2.86 (1H, d, 1=15.4 Hz), 2.93 (2H, t, J=7. 5 
10 Hz), 3.86 (3H, s), 5.28 (1H, s), 6.98 (2H, d, J=8.6Hz), 7.11-7.27 (6H, 
m). 

nmme 1 4-[(2,3-^t hd-2,2-^^^;i/-ih->t M** 9 si* 
mmmi hmm<Djjm&m^-<:* 4- [(2, nn-2, i-v^^wm-i > 

46X. Wfc* 

l H NMR (CDCI3) 51.13 (3H, s) , 1.23, (3H, s), 2.68 (2H, t, J=7.3Hz), 
2.73 (1H, d, 1=18.9 Hz), 2.87 (1H, d, J=18.9Hz), 2.93 (2H, t, J=7.3 
Hz), 5.28 (1H, s), 6.98 (2H, d, J=8.6Hz), 7.00-7. 27 (6H, m). 
20 fH»iJ6 2 4-[(2,3-> ? t Fn-5-^^;l/-lH-^>x>-l-r^)^'>3^>-fe* 

m^M3 2 tmm^m^m^T, 2,3-^hFD-5-^5P;i/-iH--r >^>-i- 
mi tmWkojsmzm^T 4-t vn^y^>^>y°un>m^^)^tm^^ 

25 ii\ 3tm<\:&m&ft1to 2,3-^fc r >^>-i-;r>fr £<ajr 

^ 99%„ 

'H NMR (CDC1 3 ) 5 2.21 (1H, m), 2.36 (3H, s), 2.50 (1H, m), 2.61 (2H, t, 
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J=8.2Hz), 2.82-2.91 (3H, m), 3.10 (1H, m), 3.68 (3H, s), 5.69 (1H, dd, 
J=4.0 Hz, 6.5 Hz), 6.92 (2H, d, J=8. 6 Hz), 7.05 (2H, d, J=8.6Hz), 
7.14-7.16 (3H, m), 7.30 (1H, d, J=7.7Hz) e 

mmme 3 4-[(2,3-^t kd-s-zwh-ot^h ow^vO'^-t? 
5 >^fun>m 

###J4 tmMOJjik&m^T. 4-[(2,3->?t Fn-5-^^;P-lH— f >5*>- 

s?^ 108-109 r (yx?jn-T;i^^t)->>&^siea). 

'H NMR (CDClj) 5 2.20 (1H, m), 2.36 (3H, s), 2.51 (1H, m), 2.67 (2H, t, 
10 J=8. 2 Hz)., 2.80-2.94 (3H, m), 3.14 (1H, m), 5.69 (1H, dd, J=4. 1 Hz, 

6.4 Hz), 6.93 (2H, d, J=8.6Hz), 7.04 (2H, d, J=7.7Hz), 7.11-7.16 (3H, 
m), 7.30 (1H, d, J=7.7 Hz) 0 

mmm6 4 4-[(2,3-> ? t h*D-7-^^;w-iH— r>^>-i— r;io ^>-t? 

15 ###03 2 hmn<njj$k&m^T, 2,3-^t ^u-i-^)v-m—o^>-\- 
2, t h □-7-^^v-iH-r >f>-i-t-;v^#fc„ c:n£## 
m tngis<D;5i££/Bvvr 4-t Hn^v-^>if>yan>m^^;ut^^ 

&m<k&to&&Tco 2,3-i^t Fa-7-*^;U-lH--f >^>-1-^->^5>cdi|X 
2|S 57S„ 

20 

'H NMR (CDCI3) 52.21-2. 49 (2H, m), 2.30 (3H, s), 2.62 (2H, t, J=7. 4 
Hz), 2. 85-2.97 (3H, m), 3.18 (1H, m), 3.68 (3H, s), 5.74 (1H, dd, 
J=2.0Hz, 6.5 Hz), 6.91 (2H, d, J=8.6Hz), 7.06 (1H, d, J=7.3Hz), 
7.13-7.23 (4H, m). 

25 ^»i|6 5 4-[[4-(4-7xy^v>'acy^-»r7x-;i/]^ h^->]^>if>y 
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*tbT§fe„ « 26SK 0 

'H NMR (CDCI3) 5 2.60 (2H, t, 1=8.1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 4.99 (2H, s), 6.89 (2H, d, J=8.6Hz), 6.99-7.13 (11H, m) , 
7.31-7.40 (4H, m) 0 

5 mffiM66 4-[[4-(4-7x/^i/7xy^y) 7i-JW^ h^^]^>if>7° 

#%^J4 tmmoxm&m^T. 4-[[f(4-7i;+-/7i^y)7i- 
h*^*>vy7un>m.*^)Vfrzm^tt>^im*'&it e mm six. 

B6^C 167-168 X: (Riif;ir- ^*>*6?MSft). 
10 'H NMR (CDCI3) 0 2.65 <2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 4.99 
(2H, s), 6.91 (2H, d, J=8.6Hz), 6.99-7.15 (11H, m), 7.31-7.40 (4H, m)„ 
mmM6 7 4-[[4-[4-(h'J7Mn> h+y)7x7^y]7x^W^ 
^ >i£ > y a a° 

#%^!)3 2 t|5j#(07j^&ffiViT> 4-[4-(h»j7;Vta^ h^S^a:/* 
15 ->]^>XT;V^fcH^& 4-[4-( h >J 7^D^ h*y) 7 x 7^y] ^>i?;i/ 
T)ln-)\,%m&WtVT&ft e S5te#*fcl3 3 £Hfll<&;*Fjfc&ffllr>T v 4- 

^ >-j)vr)vn -)v-fo e. mmit&vi & & t bx#7c 0 4- [4- ( h u 

y)V*u* h^y)7x;^y]^>X7JPrk Fj&>6>©iRJ* 27X. 
20 'H NMR (CDC1 3 ) 0 2.60 (2H, t, 1=8.1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.67 
(3H, s), 5.01 (2H, s), 6.90 (2H, d, J=6. 7 Hz) , 6.92-7.03 (4H, m), 
7.11-7.20 (4H, m), 7.41 (2H, d, J=8. 6 Hz). 

mMM6 8 4-[[4-[4-(hU7JVtO^ h^y)7x/^y]7x-;W^ 
25 m^M4 tmmMtik&m^T, 4-[[4-[4-(h'j7Mn^h^y)7x7 
iRjfr 87%. 

Hfejft 137-138 r (^X^)l/— ^U->*&|MSJi). 
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l H NMR (CDCI3) (52.66 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.01 
(2H, s), 6.90 (2H, d, J=8. 6 Hz), 6. 99-7.03 (4H, m), 7.12-7.20 (4H, m), 
7.41 (2H, d, J=8. 6 Hz). 
nMMQ 9 4-[[4-([l,r-K7i=;i/]-4-' fm-»7x^H^ h3^>]^ 

5 >^.>^unym^)V 

£ 4- ( [ 1 , 1 ' - tf y x. n; w -4—r ;p^-^f -» ^ > >>;kt — e, mmiktrm 

£a£i|ft*£LT*§7c. JR* 13*, 

'H NMR (CDCI3) 0 2.60 (2H, t, J=8. 0 Hz), 2.90 (2H, t, J=8.0Hz), 3.67 
10 (3H, s), 5.01 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.05-7.14 (6H, m), 
7.30-7.48 (5H. m), 7.55-7.58 (4H, m). 

###J 4 £ |fUai£>7j X, 4- [ [4- ( [1 , 1 * - tf 7 x ~)V\ -4—f ;W3-^) 

84*. 

^ 196-197 *C (WKX^l^s^rU-^^SfUBfa). 

'H NMR (CDCI3) 62.66 (2H, t, J=7. 9 Hz), 2. 92 (2H, t, J=7.9Hz), 5.01 
(2H, s), 6.92 (2H, d, J=8. 6 Hz), 7.05-7.13 (6H, m), 7.31-7.48 (5H, m), 
20 7.55-7.58 (4H, m). 

nMM7 1 4-[[4-[4-(7xrjM h + y)^!^-/]?!^]^ 

##^j3 3 hmt£<D^m&m^T, 4-t i<n^>^^>if>^PA>^^^;p 

£ 4-[4-(^x-;i/^ h ^ y) 7 1 y + •>] ^>^JV7J^ - JW> SglM 
25 £efe*&5fe£LT»fc. 42^ 24*. 

'H NMR (CDC1 3 ) 6 2.60 (2H, t, J=8. 0 Hz) , 2.89 (2H, t. J=8.0Hz), 3.66 
(3H, s), 4.97 (2H, s), 5.05 (2H, s), 6.88-6.97 (8H, m) , 7.11 (2H, d, 
J =8. 6 Hz), 7.34-7.47 (7H, m). 
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5 55%. 

m& 180-181 x: mm^)v—^\^>f)^nm^)o 

'H NMR (CDC1 3 ) (5 2. 65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 4.98 
(2H, s), 5.05 (2H, s), 6.89-6.97 (8H, m), 7.13 (2H, d, J=8.6Hz), 
7.26-7.45 (7H, m)o 

10 mmM7 3 4-[(2,3-^h HP-5-p< h+^-lH— f >x>-W ;W^^]^> 

4-t Fn*^>*tf>:/tm>m*^;i/«h 5-^ h*->-w >^/-;wfr 

15 H<fb«&%*S6»*i:UT#}ft:. 5-* h^v-l-f >*>6©JR* 14X. 

l H NMR (CDC1 3 ) 62.19-2.29 (1H, m), 2.47-2. 58 (1H, m), 2.61 (2H, t, 
J=8. 1 Hz), 2.82-2. 88 (1H, m), 2.91 (2H, t, J=8. 1 Hz), 3.08-3.19 (1H, 
m), 3.68 (3H, s), 5.66 (1H, dd, J=3.6Hz, 6.5 Hz), 6.78-6.82 (2H, m), 
6.91 (2H, d, J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 7.31 (1H, d, J=8.2Hz)„ 

20 mMM7 4 4-[(2,3-v?h FD-5-* h+S'-lH-f >r>-l-^Mt+y]<> 

##094 tmnv^m&m^Ts 4-[(2,3->?t: fo-s-^ y^-m-^ 
>- 1 ~r M *s\ ^ >if > y n a >bi ^ ^vfr e> ^ffl^ t> . mm 

67*. 

25 87-88 XZ (SSl^lr- ^\^>^ ibH^H) . 

'H NMR (CDCl 3 ) <52.l8-2.28 (1H, m), 2.46-2.59 OH, m), 2.67 (2H, t, 
J=8.0Hz), 2.81-2.90 (1H, m), 2.92 (2H, t, J=8.0Hz), 3.06-3.17 (1H, 
m), 5.68 (1H, dd, J=3. 6 Hz, 6.5 Hz), 6.74-6.82 (2H, m), 6.92 (2H, d, 
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1=8.6 Hz), 7.14 (2H, d, J=8.6Hz), 7.31 (1H, d, 1=8.2 Hz), 
nffi®}7 5 4-[(5-^PP-2,3-> ? t FP-1H— ( >5*>-l— f 

m^M3 2£.mm<Dj3$k*m^T. 5-^nn-K>^>^?, 5-^pp- 

fesefift^iuife. HDD-i- r >^e^JK^ 33*0 

'H NMR (CDC1 3 ) 6 2.16-2.27 (1H, m) , 2.49-2. 59 (1H, m), 2.62 (2H, t, 
J=8.2Hz), 2.83-2.90 (1H, m), 2.91 (2H, t, J=8.2Hz), 3.05-3.17 (1H, 
10 m), 3.68 <3H, s), 5.67 (1H, dd, J=4. 3 Hz, 6.6 Hz), 6.91 (2H, d, J=8. 6 
Hz), 7.14 (2H, d, J=8. 6 Hz), 7.19-7.33 (3H, m)„ 

mMM7 6 4-[(5-^PP-2,3->>t FP-1H— f>^>-\— f )U>^^^>-i£ 
^W4£mM(Djj8k&m^X, 4-[(5-^on-2,3->>b h*D-lH-i'>5 i >- 

15 i--f )V)tti/]^>^>7un>m*^)Vfr%i&mik^m*mtz.. jr* 8o*„ 

136-137 r (»Slf)W-^D-»6^Sieffi). 
'H NMR (CDClg) 62.17-2.28 (1H, m) , 2.51-2.62 (1H, m), 2.67 (2H, t, 
J=7.9 Hz), 2.85-2. 90 (1H, m), 2.93 (2H, t, J=7.9Hz), 3.06-3.17 (1H, 
m), 5.67 (1H, dd, J=4.4Hz, 6.6 Hz), 6.91 (2H, d, J=8.6Hz), 7.14-7.33 
20 (5H, m)„ 

^MM7 7 )V$TU-2, 3-^k K P-1H— f >5r>-l— (JD^^^O 

1f>:/P/1>& 

4-[(5-!7;i^p-2,3->>t HP-1H-T >5^>-l-r;W^-^r->]^>if>^P/1> 

m.^)v^%tc 0 mko ^6fc##^i4tra«©^j**ffl^"c, 4-t(5-^;^ 

□ -2, 3-vkHD-lH-'f>f>-l-'fJWt+y]^>t* >^D/Oi^5 L ;W>& 
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mm\&m&nrc. s-^i^n-w >#j>fr*>owM 4ox. 

Wife 124-125 *C ($?X^X—T-;W-^^U->*6fHSSi). 
'H NMR (CDClj) 6 2.18-2.29 (1H, m), 2.50-2.62 (1H, m), 2.67 (2H. t. 
1=8.0 Hz), 2.85-2. 89 (1H, m), 2.93 (2H, t, J=8.0Hz), 3.07-3.18 (1H, 
5 m), 5.68 (1H, dd, 1=4.1 Hz, 6.5 Hz), 6.90-6.98 (4H, m), 7.15 (2H, d, 
J=8.6 Hz), 7.33-7. 37 (1H, m). 

mmW 7 8 4-[(2,3-^t FP-B-^JWH-f >f>KJW**'>]^>-K 

3 2 tRtto^ssffl^T, 5-^^;p-i— r>^y 6-*9\H/- 

10 l-r>^7-;i/2r#feo £Sfc##0i|3 3 iWi©*SftffiV»T, 4-b 

FD + -/^>i?>^D;'?>I^?>)I/i OPS— )Vfr*> 4- 

[(2,3-v^k Hn-5-^^;WiH— f>'7 I >-l-^;W^>']^>"tf>^ , a/l>m^ 

3MW£#fc. .ifttfc. $SlC##«4t|Eg»0^fls*ffl^T, 4-[(2,3->?bF 
. D -5-^=F;i/-iH-^>^>-l-^;V)^^rv']^>if>^ > o^>M^^V^e>^® 
15 5-^fJH--f>^;»i^0W 29% 0 

Mftjft 74-75 *c (^x^;i/x— ^+f->#>£>?SMli). 

l H NMR (CDCI3) <5 2.13-2. 25 (1H, m) , 2.34 (3H, s), 2.49-2.60 (1H, m), 
2.68 (2H, t, J=8.0 Hz), 2.80-2.91 (1H, m) , 2. 92 (2H, t, J=8.0Hz), 
3.04-3.13 (1H, m), 5.69 (1H, dd, J=4.5Hz, 6.5 Hz), 6.94 (2H, d, J=8. 6 
20 Hz), 7.10-7.19 (4H, m), 7.24 (1H, s). 

mMM7 9 4-[(2,3-^t FD-6-* h^->-iH--f >^>-l-^ JV)^->1^> 

4-[(2,3-> ? fc h^r 1H--T >^ >-l -f JU) ~>3 > ^"O ^ > 

Fa-6-* h^->-iH-r >x>-i-^f;w^4 i ->]^>-if>yD/\ o >m^5 i ;p^e» 
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'H NMR (CDC1 3 ) 6 2.14-2.25 (1H, m), 2.51-2.63 (1H, m), 2.67 (2H, t, 
J=8.0Hz), 2.79-2. 88 (1H, m), 2.93 (2H, t, J=8.0Hz), 3.01-3.09 (1H, 
5 m), 3.79 (3H, s), 5.69 (1H, dd, J=4. 8 Hz, 6. 5 Hz), 6.86-6.97 (4H, m), 
7.13-7.20 (3H, m)o 

*»J8 0 4-[(5-^ > D ; E-2,3->?t FP-1H-- f >7 ; >-l-<;W^^]^>if 

io w >*v— mvt* 2Sic#%#i3 3 £m&<Djj&&m^x. 4-t 

Hn^v-^>if>^ , DA°>^^^;u<t 4-[(5- 
7u^-2, 3->>t: Ha-lH— T ><r>-\-' t Adtt*/]*><&>7un>m*?')V 

zntco mwio z t>\zm^&\4 hm%i<Dj}m*m^T. 4-[(5-^d^e-2,3->? 

15 %&nTc 0 5-7n^-l-^>yy>^f,0K$ 29X„ 

133-134 «C (S>X3\>PX— ^;i^^1*>3fc£?M8JI>. 
l H NMR (CDC1 3 ) <5 2. 15-2. 27 (1H, m), 2.47-2.59 (1H, m), 2.67 (2H, t, 
J=8.0Hz), 2.83-2.89 (1H, m), 2.92 (2H, t, J=8.0Hz), 3.06-3.18 (1H, 
m), 5.66 (1H, dd, J=4. 5 Hz, 6.5 Hz), 6.91 (2H, d, J=8. 6 Hz), 7.15 (2H, 

20 d, J=8.6 Hz), 7.26 (1H, d, J=8. 0 Hz), 7.36 (1H, d, J=8. 6 Hz), 7.44 (1H, 

S)o 

^3f60!)8 1 4- [ (2, 3->? k ^ o -5-7 1 / ^ v'-lH-'f >r >-l -'f ;W ^ 

#%#J3 2 tmM(Dj5&&m^~c, s-y^s^-is-x-'i 5-71 
25 y^->-i~f >^y-;i/^#^co fft^. ££k:##0!i3 3 tm^<D^^m^ 

<=> 4-[(2,3-vkHO-5-7xy^ 1 f >^ >-l -- f ;W ~>] ^ >if > 
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[(2,3-^t FD-5-7iy^y-lH-^ >5*>-WJW ^~>]^>if >^ D ^> 

^^^;p^e>^>fb^^#jfe 0 5-7i/^H- r>yy >^6©ir^ i9* 0 

92-93 "C (^X^Jl,X-x;P— ^\^it>^e>B^) 0 
l HNMR (CDC1 S ) 52.18-2.29 (1H, m) , 2.50-2.61 (1H, m), 2.67 (2H, t, 
5 J=8.0Hz), 2.81-2.90 (1H, m), 2.90 (2H, t, J=8.0Hz), 3.05-3.18 (1H, 
m), 5.70 (1H, dd, J=3. 9 Hz, 6.5 Hz), 6.87-6.90 (4H, m), 7.00-7.17 (5H, 
m), 7. 29-7.38 (3H, m)„ 

mmm8 2 4-[(2,3-^t:FD-4-*3 i ;i/-lH-'f >x>-l— (Mttz/l^y-g 
10 2 tmm&jjik&m^T, 4-^?;i/-l-f>^V>^& 4-*T)l- 

1— )v*ntc a tow.* ^B\zmmm3 3 tmm<D^m^m^x, 4-t 
i^e«tbT#fc 0 4-^^;i/-i--r>yy >^&©w 4*„ 

'HNMR (CDClj) 62.15-2.28 (1H, m), 2.30 (3H, s), 2.48-2.57 (1H, m), 
15 2. 62 (2H, t, J=8.1 Hz), 2.78-2.89 (1H, m), 2.91 (2H, t, J=8. 1 Hz), 

2. 99-3.09 (1H, m), 3.68 (3H, s), 5.73 (1H, dd, J=4. 1 Hz, 6.7 Hz), 6.93 
(2H, d, J=8.6Hz), 7.12-7.19 (4H, m), 7.25-7.27 (1H, m). 

nmms 3 4-[(2,3-^t:HD-4-^^;w-iH— r>^>-i-f;w^^]^:>-if 

20 f#W4,!:il0^^ffl^T, 4-[(2, 3-z>k FP-4-^^P-lH— f >^>- 

m& 121-122 <c (^x^;px-5r^_^^+i- > ^ e> | ? ^) o 

'HNMR (CDC1 3 ) 62.16-2.27 (1H, m), 2.29 (3H, s), 2.49-2.61 (1H, m), 
2.68 (2H, t, J=8.1 Hz), 2.79-2. 92 (1H, m), 2.92 (2H, t, J=8. 1 Hz), 
25 3.00-3.09 (1H, m), 5.73 (1H, dd, J=4. 1 Hz, 6.7 Hz), 6.94 (2H, d, J=8. 6 
Hz), 7.11-7.19 (4H, m), 7.25-7. 27 (1H, m) 0 

nmms a 4-[(u^tFa-M-i?/ h^-iH-^>^>-w;»3-*~>] 
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#%#I3 2 tmU<Dj5&&m\<>-C. 5,6-^^ h^v-l-f >&J 5,6- 

5 ;fr£<DJW 42*. 

'H NMR (CDCI3) (5 2. 14-2.26 (1H, m), 2.49-2. 60 (1H, m), 2.62 (2H, t, 
J=8.2Hz), 2.79-2.89 (1H, m), 2.91 (2H, t, J=8.2Hz), 3.04-3.14 (1H, 
m), 3.68 (3H, s), 3.86 (3H, s), 3.89 (3H, s), 5.68 (1H, dd, J=3. 6 Hz, 
6.6 Hz), 6.81 (1H, s), 6.91-6.94 (3H, m), 7.14 (2H, d, J=8. 5 Hz). 
10 Mffiffl8 5 4-[(2,3-> ? t: HD-5,6-^ h^>--lH— f>^>-l— f;i/)^~>3 

##^j4 tmnvjjm&m^i:, 4-[(2,3->?t fd-sj-^^ h^v-m— r 

^ 43*. 

15 MA 90-92 *C (v'X^X— — £Pf*SiI.). 

'H NMR (CDCla) 6 2.16-2.25 (1H, m), 2.49-2.61 (1H, m), 2.67 (2H, t, 
J=8.0Hz), 2.80-2.91 (1H, m), 2.93 (2H, t, J=8.0Hz), 3.04-3.15 (1H, 
m), 3.89 (3H, s), 3.91 (3H, s), 5.69 (1H, dd, J=3. 7 Hz, 6.6 Hz), 6.80 
(1H, s), 6.89-6.96 (3H, m), 7.15 (2H, d, J=8.6Hz). 

20 mmmse 4-cc2,3-v 5 t fd-5-(4-^^;i/7o:-;i/)-ih— r>5*>-i— r;w 

£> 5-(M^i/7i-;0-i-i' ffctfc. £ £ £###1 3 3 £ 
25 y^-)\,)-\— (>y;-)ifr^mfc&to*&&B3iz}ihxnfr 0 5-(4-*^ 

'H NMR (CDC1 3 ) 62.21-2.32 (1H, m) , 2.40 (3H, s), 2.52-2. 62 (1H, m) , 
2.63 (2H, t, J=8.0Hz), 2.92 (2H, t, J=8.0Hz), 2. 96-3.03 (1H, m), 
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3.15-3.26 (1H, m). 3.68 (3H, s), 5.76 (1H, dd, J=4. 1 Hz, 6.6 Hz), 6.95 
(2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.23-7.26 (2H, m), 7.43- 
7.49 (5H, m) e 

nMM8 7 4-[[2,3->?t h*D-5-(4-^^;i/7x-;W-lH-f >^>-l-<;W 

5 tt^^y^yfu/sym 

m~i y?y-i-^M**^]^yvy7n^ym*^)Vfrzmmfc&W&mzo 

4X*5 68%„ 

m& 159-160 r om*x?s«, — 'v*-*>j&»ssit*>. 

10 'H NMR (CDC1 3 ) <5 2. 20-2. 31 (1H, m), 2.40 (3H, s), 2.51-2.62 (1H, m), 
2.68 (2H, t, J=8.0Hz), 2.94 (2H, t, J=8.0Hz), 2.95-3.00 (1H, m), 
3.14-3.22 (1H, m), 5.76 (1H, dd, J=4. 2 Hz, 6. 6 Hz), 6. 96 (2H, d, J=8. 6 
Hz), 7.16 (2H, d, J=8.6Hz), 7. 23-7. 26 (2H, m), 7.43-7.50 (5H, m) 0 

mifoM8 8 t-[[5-(4-7KD7i^W-2,3-^t K a-iH — i* y^fy-x—i 
is Mttyr^yvy-fu/vym^jv 

###J3 2 tmnoXVk&m^'T:, s-u-y )V3ruy ^-m-x-^ y? ; y 

3 £H«©#&*/flv**t\ 4-t Yu^y^y-^y^u;\ym^)Vii %-{A-y 

)^uyx.^M-\--(yyy-m^^mi[:^m^B^n^iihxnrco 5- 

20 (4-7;i/tD7x-J0-l- r>^7 >7^S£>lK^ 31Xo 

'H NMR (CDCI3) 52.19-2.31 (1H, m), 2.52-2. 62 (1H, m), 2.63 (2H, t, 
J=8.0Hz), 2.92 (2H, t, J=8.0Hz), 2.94-3.01 (1H, m), 3.14-3.25 (1H, 
m), 3.68 (3H, s), 5.76 (1H, dd, J=4. 2 Hz, 6.6 Hz), 6.95 (2H, d, J=8. 6 
Hz), 7.09-7.16 (4H, m), 7.38-7.55 (5H, m) 0 

25 mM®}8 9 4-[[5-(4-^;v^n^x-;i/)-2,3-^k Hd-ih— r yfy-x— f 
)V\ ~>] ^ >-bf y zfu /i ym 

#%m t»©7j*fe£ffl^T, 4-[[5-(4-7Mn7xZW-2,3-^kH 

p-ih— f y^y-i-i M v] ^>if y y°a k ym^frfr *>&M{fc&Qi& 



WO 2004/041266 



PCT/JP2003/014139 



232 

Jfc* 86%. 

m& 169-no -c mm^)v— ^n^>^sh^s). 

'H NMR (CDClj) 6 2.20-2.31 (1H, m), 2.53-2. 64 (1H, m), 2.68 (2H, t, 
J=8.0Hz), 2.93 (2H, t, J=8.0Hz), 2.95-3.01 (1H, m), 3.14-3.25 (1H, 
5 m), 5.77 (1H, dd, J=4. 2 Hz, 6.6 Hz), 6.96 (2H, d, J=8.6Hz), 7.09-7.18 
(4H, m), 7.39-7.54 (5H, m). 

mffiM9 0 4-(^>V[b,d]^^>-2-r;p^ h^-»^>if>7 p Dn>m^ 
io 2- d p ^ 9-M > V [b, d] y ? >fr s &mit-£t%i& m&mm £ It#& o 

W 35%. 

l H NMR (CDC1 3 ) 6 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.17 (2H, s), 6.94 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 
7. 32-7.58 (5H, m), 7.95 (1H, d, J=7.8Hz), 8.02 (1H, s) . 
15 mMMS 1 4-(^>l/[b,d]7 7>-2-' Ol* h**/)^>-V>7°UA>M 
###J4 hmm<Djjfe&m^T, 4-(> 5 ^>y[b,d]:7^>-2— OV* h^~» 

m& 175-176 r mwt^ji—^v^znuiik), 

'H NMR (CDC 1 3 ) 62.66 (2H, t, J=8.0Hz), 2.92 (2H, t, J=8. 0 Hz) , 5.18 
20 (2H, s), 6.94 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.32-7.58 (5H, 
m), 7.96 (1H, d, J=7.4 Hz), 8.03 (1H, s) „ 

mffiffl9 2 4-[(2,3-> ? k HD-5-7a:^:;P-lH-<>5 ; >-l— T;W^~>]^> 

iM^fig^tbTHfc, 5-^x-;i/-l— f >yy >5^£><£>JKgs 50*o 
'H NMR (CDCI3) 6 2. 20-2. 31 (1H, m), 2.54-2.70 (1H, m) , 2.62 (2H, t, 
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J=8.1 Hz), 2.92 (2H, t, J=8. 1 Hz), 2.98-3.04 (1H, in), 3.14-3.28 (1H, 
m), 3.68 (3H, s), 5.77 (1H, dd, J=4. 2 Hz, 6.6 Hz), 6.95 (2H, d. 1=8.6 
Hz), 7.15 (2H, d, J=8. 6 Hz), 7.32-7.60 (8H, m) e 

^S£0!)9 3 4-[(2,3-^h HD-5-7in;HH-" ( >&>-\-4 )V)tt%/\*0 

5 ¥.>7u;*%>m. 

#t«4 tmu(o^m^m^x. 4-[(2,3-s/t hd-s-^x-^-ih-^ r 

72*. 

MA 148-149 *C (If^X^;i— s\3rV>frt>m&m). 
10 'H NMR (CDC1,) 52.21-2.32 (1H, m), 2. 55-2. 75 (1H, m), 2.69 (2H, t, 
J=8.0Hz), 2.94 (2H, t, J^8.0Hz), 2.95-3.01 (1H, m), 3.16-3.25 (1H, 
m), 5.78 (1H, dd, J=4. 2 Hz, 6.6 Hz), 6.97 (2H, d, J=8. 6 Hz), 7.17 (2H, 
d, J=8. 6 Hz), 7. 32-7.60 (8H, m)„ 

nMM9 4 4- [[2, 3-3? k FD-5-(M xn;0-lH— T >x>-l— T 
15 ;i/]^5/]^>if>^nA°>m^^Jl/ 

###13 2 tra«©:#8sfcJ|§Vvr* 5- (4-* h^->7i-JW-H>^;> 

3 hmu^m^m^x, 4-t Hn^v^>if>^D/\°>^^.^t 

b*^^xzi;W)-l-^>^y-;^63iH^«l&ee»5Ni:bT#fc. 5- 

20 (4-* h^>7x^)-l- r >^6®iRJ*5 38*o 

'H NMR (CDC1 3 ) 5 2. 20-2.29 (1H, m), 2.49-2.60 (1H, m), 2.62 (2H, t, 
J=7.8Hz), 2.92 (2H, t, J=7.8Hz), 2.93-3.00 (1H, m), 3.15-3.23 (1H, 
m), 3.68 (3H, s), 3.85 (3H, s), 5.75 (1H, dd, J=4. 1 Hz, 6.6 Hz), 6.94- 
6.99 (4H, m), 7.14 (2H, d, J=8.6 Hz), 7.41-7.53 (5H, m) 0 

25 mffi&\9 5 4-[[2,3-^k FD-5-(4-* h*i/:7x-;W-lH-^ >^>-l-< 
)V\ ->] ^ >if > 7 a a° >m 

##094£EMS6<O#&£JBVsT, 4-[[2,3->?k Kd-5-(4-* h^y7i^ 

; w -iH— r > r >- 1 -4 M >-] ^ >a > 7 u /1 >m * e> ^h^* * 
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%fdo 9451!. 

mm. 151-152 -c mm.^^-)v— s\tt>frznm&). 

'H NMR (CDClg) (5 2.19-2.30 (1H, m), 2.51-2.65 <1H, m), 2.68 (2H, t, 
J=8.0 Hz), 2.94 (2H, t, J=8.0Hz), 2.96-3.00 (1H, m), 3.14-3.22 (1H, 
5 m), 3.85 (3H, s), 5.70 (1H, dd, J=4. 1 Hz, 6.6 Hz), 6.94-7.00 (4H, m), 
7.17 (2H, d, J=8.6 Hz), 7.41-7.53 (5H, m). 

m&M9 6 4-[[5-(HDD7x^W-U-^b Fn-1H— T >^>-l— OV\ 
v-] ^ >if > y □ /t >m * 
#%M3 2 izmB<D^&&m^X, 5-(HPD7i-;W-H>^; 

10 S 5-(4-^on7i-;i/)-i-f>^y-;^#fc. rft^ 0 2 6 3 3 <h 

^ - ;» -l --r > ^ y - )v& & mmit&m £ a t u t#^ 0 5- (4-^ d 

D7xz;w-i- f >#>£>k>i« 43Xo 

'H NMR (CDClj) 52.16-2.30 (1H, m), 2.50-2.56 (1H, m) , 2.62 (2H, t, 
15 J=8.0 Hz), 2.92 (2H, t, J=8.0Hz), 2.94-3.02 (1H, m), 3.14-3.23 (1H, 
m), 3.68 (3H, s), 5.76 (1H, dd, J=4. 3 Hz, 6. 5 Hz), 6.94 (2H, d, J=8. 6 
Hz), 7.15 (2H, d, J=8.6 Hz), 7. 38-7.52 (7H, m)o 

7 4-[[5-(4-^DD7x^)-2,3-^k Kn-1H-^ ^T^-l-'fM 

20 ##0iJ4 tmm<D^&&m^-C. 4-[[5-(4-^nn:7 3L-;P)-2,3->?fc: Fa- 

iH-<>^>-i-i';w^-^->]^>if>7°D/\ o >m^^;u^^ m.mt^m & #fc 0 

93Xo 

MM 165-166 "C «l5 L ;k-A^U->^ BSISi) . 

'H NMR (CDC1 3 ) 52.18-2.31 (1H, m), 2.51-2.63 (1H, m) , 2.68 (2H, t, 

25 J=7.8Hz), 2.93 (2H, t, J=7.8Hz), 2.97-3.02 (1H, ra), 3.15-3.19 (1H, 

m), 5.77 (1H, dd, J=4. 3 Hz, 6.4 Hz), 6.96 (2H, d, J=8.4Hz), 7.17 (2H, 
d, J=8.4Hz), 7.38-7.55 (7H, m) 0 

MMW 9 8 (+)-4-[(5-^ D D-2, 3->?k HD-1H-- f >y £ >-l— f )V) ^ 
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4-[(5-i?nD-2,3-^k Hn-iH-^>T>-i-f;W^^]^>"b'>^oA> 
m (50 mg) -frm^mfoZ V t? 7~7 4 - : CH I RALCEL O 

J (50 mmIDX500 mm, *W -feJWb#XHg{) , ^Wrffi : ^+f->/ x ^/- 
5 ;V=4:l, : 70 mL/min, : 35 °C) &m^~Xft$&LL>'X^m j {\& 

$J (24 mg) 

[a],, 23 +8.2° (c 0.45, CHCl 3 ) 0 

&tt0!l9 9 (-)-4-[(5-#PP-2,3-v?fc Ha-IH— f >^>-l— r;i/)^~>]^ 

10 4-[(6-£ D D-2, H P-lH-f >5 s >-l--f ;W y~7ui\> 
m (50 mg) ^iS^^^DVh^'^^^- (*7A:CHIRALCEL O 
J (50 mmIDX500 mm, ^-f -fe;Wb^l3IS!) , i£g&*B : ^U->/x^ y- 
J]/=4:l, 2ij$:70 mL/min, 35 "C) Sffl^T^lbT^I^ 

% (23 mg) 

15 [a] D 23 -6.2° (c 0.53, CHC1 3 ) 0 

^ffiMl 0 0 4-K>^[b]5 : t7i>-3^JW h=^»^>i£>:/aA 0 >& 

4-fc FP^^>-fi>yaA>m^^;^?>^®{b^^#fe. JR¥ 79*„ 

20 ?ft^ 0 

'H NMR (CDClj) (5 2.67 (2H, t, J=7.4Hz), 2.90 (2H, t, J=7.4Hz), 3.69 
(3H, s), 5.27 (2H, s), 6.96 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 
7.33-7.40 (2H, m), 7.48 (1H, s), 7. 80-7.90 (2H, m). 

25 ##0S3 8£H#<D#8c£/HUT\ 4-(^>V[b]^7x>-3-f;Wf^ 
v-)^>if>^P/t>^^^;^e>M^^I^#rCo JR* 86%. 

tt£ 125-126^ (iiifjp- v:/di*>wx— 7\n^&wtt*). 

'H NMR (CDC1 3 ) 5 2.65 (2H, t, J=7.4Hz), 2.90 (2H, t, J=7.4Hz), 5.25 
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(2H, s), 6.95 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.30-7.40 (2H, 
m), 7.45 (1H, s), 7.81-7.89 (2H, m). 

mmmi o 2 4-(iH-<>F-;p-2—r ;m h^^)^>^f>-fu^>m^)i 
###11 tmmojjm&m^-c, m-t>\z—)v-2-*?;— jvt 4-t h p 

MA 156-157 *c (ifixfJh-y-f v ~7u tf ;i/x-^;i/^ £ . 

'H MR (CDC1 3 ) 52.59 (2H, t, J=7.4Hz), 2.89 (2H, t, J=7.4Hz), 3.66 
(3H, s), 5.21 (2H, s), 6.52 (1H, s), 6.92 (2H, d, J=8. 6 Hz), 7.08-7.21 
(4H, m), 7.35 (1H, d, J=7. 4 Hz), 7.59 (1H, d, J=7. 5 Hz), 8.33 (1H, br 
10 s) 0 

mmmi o 3 4-0H-- r>H-;p-2-<;^ h^zy)^>^>^u;\>m 
#%#I3 8 tmuo^m&m^T 4-(iH-^>F-jH-f;wh4 i -»^> 

BS^t 131-133-C (»Kx^;i— i?-r v tf^x-r^ SStSS) . 

15 'H NMR (CDC1 3 ) 62.65 (2H, t, J=7.4Hz), 2.91 (2H, t, J=7.4Hz), 5.21 
(2H, s), 6.52 (1H, s), 6.91 (2H, d, 1=8.6 Hz), 7.09-7.22 (4H, m), 7.31 
(1H, d, J=7.4Hz), 7.57 (1H, d, J=7.5Hz)-, 8.33 (1H, br s). 
^MMl 0 4 4-[(2,3->?fc FP-7-^^;U-lH-' f >"r>-\— f )V)^r^-^^> 

20 ##0iJ4 tmt&Mtk&m^X, 4-CC2, 3-v?t Hn-T-^^M^ f >^>- 

i-^;w^v-]^>-fe*>^p/t>^^^;^e>Sii-fb-^#r^#feo jr* 38* 0 
ittj& 128-129 t: (>?x3^x— 5\>p— ^\^>^&^iiA). 

'H NMR (CDCI3) 6 2.27-2. 50 (2H, m), 2.33 (3H, s), 2.67 (2H, t, J=8. 0 
Hz), 2.90 (1H, m), 2.92 (2H, t, J=8.0Hz), 3.15 (1H, m), 5.74 (1H, dd, 
25 J=1.7Hz, 3.5 Hz), 6.92 (2H, d, J=8.6Hz), 7.06 (1H, d, J=7.3Hz), 
7.12-7.23 (4H, m). 

mffiMi 0 5 4-[(3-£7an^>y[b]^X>-2— < h*->M>-t£>:/n 
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4-fc Fn^v^>if>ynA 0 >^^?;P (0.91 g, 5.0 mmol), 3-^DD-2- 
^>7^7x>^^/-;V (1.0 g, 5.0mmolK 5^h^hFo7^> (50 
nL), h"J7fM7 7^f> (1.3 g, 6.5 mmol) £ «fc ZfiTWiiM -)\,V> hf 
(1.7 g, 6.5 mmol) (DU^m^M.'C-m.m^Lrco Kmm&m* 

&® (1.6 g, J» 87%) £#fc 0 

K£ 97-98 1: (^x^;p— v-iv~?u\f.)\>x.~7-)\>— s\*D->frt>mmM,). 

10 l H NMR (CDC1 S ) 5 2.59 (2H, t, J=7.5Hz), 2.89 (2H, t, J=7. 5 Hz) , 3.66 
(3H, s), 5.36 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 
.' 7.37-7.48 (2H, m), 7.77-7. 84 (2H, m)„ 

15 4-[(3-^DD^>\/[b]fI>2-'f;W^h*^]^>-|?>7 , o;'?>i^^ 
(1.5 g, 4.0 mmol), rh5tHD77> (20 mL), J— )V (5 mL), tK 
(2 mL) ^.kt&KHfcteU^A-- mm (0.34 g, 8.0 mmol) (DM&%}*mM. 

~e—®M&vrz. Rfam&m* 0.5 m^mm^^v, mm^ju-ammv 

20 mTl?@*L.7to S^yiJA^JW7A^D7h^7^- (^\^>/|^ 

«b> SfUfc^fcr (1.3 g, J« 945K) 
136-137 °C Wl^P-^-f V 7°a tf^X-r^^ ^Higl) „ 
'H NMR (CDC1 3 ) (5 2.65 (2H, t, J=7.5Hz), 2.91 (2H, t, J=7.5Hz), 5.37 
(2H, s), 6.94 (2H, d, J=8.7Hz), 7.13 (2H, d, J=8.7Hz), 7.38-7.45 (2H, 
25 m), 7.77-7. 83 (2H, m), 9.68 (1H, br s)„ 

mmmi o 7 4-[(3-^;w*>y[b]^x>-2— * h^~>]^>-tf>^°D 
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^ 52*„ 

M& 149-150 -c omx^;v— ^-rvyptr^x-^^^-y-^^s^ 
n). 

5 'H NMR (CDC1 3 ) 6 2.43 (3H, s) , 2.60 (2H, t, J=7. 5 Hz), 2.90 (2H, t, 
J=7.5 Hz), 3.66 (3H, s), 5.26 (2H, s), 6.93 (2H, d, J=8.7Hz), 7.13 
(2H, d, J=8.6Hz), 7.31-7.41 (2H, m), 7.68-7.71 (1H, m), 7.79-7.82 (1H, 
m) 0 

MMMi o 8 4-[(3-*? 1 ;P^>y[b]^x>-2--i';u);* h^~>]^>if>^n 

io n>m 

mmmi o 6 tmmojym&m^x, 4-[(3-^^;p^>y[b]5 i x>-2— r 
ikjA 155-156 -c Wx^;v-^^ v^n if ^x-rM^ ss^s). 

'H NMR (CDClj) 6 2.42 (3H, s), 2.65 (2H, t, J=7.4Hz), 2.91 (2H, t, 
15 J=7.4Hz), 5.26 (2H, s) , 6.94 (2H, d, J=8.7Hz), 7.14 (2H, d, J=8. 6 

Hz), 7.30-7.41 (2H, m), 7.68-7.71 (1H, m), 7. 78-7. 82 (1H, m), 9.82 (1H, 
br s) 0 

MffiWi 0 9 4-(2-^>^/^^x;^ Y^)^>^>^fun>m.^)V 

mmm 105 Lmmojjfe&m^x* 4-t Fo=^>^>if >/n/t>t^^ 
20 2-^>'/7 7>^^ y-jisftzi&mik&m&nfco w 8i* 0 
m& 93-94 n amx.?')v—'\**j'>&*>nm&). 

'H NMR (CDCI3) 6 2.60 C2H, t, J=7.5 Hz), 2.90 (2H, t, J=7.5Hz), 3.66 • 
(3H, s), 5.14 (2H, s), 6.77 (1H, s), 6.94 (2H, d, J=8.7Hz), 7.13 (2H, 
d, J=8.7Hz), 7.20-7.32 (2H, m), 7. 48-7.57 (2H, m)„ 

25 ^Ji io 4-(2-^.>Vy^=i)V^ h=^>-)^>iz?>^n/i>m 

mmmi o 6 tmm^m^m^x. 4-(2-^>y^^-;i/^ b^»^>-tr 

>:/aA>K*^;io&>e>Mte^«£»;^ J» 79*. 

§4^ 155-156 <C V^Pfcf^X— 5F-;^ SWISS) . 
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'H NMR (CDCI3) 6 2.65 (2H, t, 1=7.5 Hz), 2.91 (2H, t, J=7.5Hz), 5.15 
(2H, s), 6.77 (1H, s), 6.95 (2H, d, J=8.6Hz), 7.14 (2H, d, 1=8.6 Hz), 
7.20-7.32 (2H, m), 7.49-7.57 (2H, m), 9.67 (1H, br s). 
mMMl 1 1 4-(^>y[b]^X>-2H > ;M b^i^)^>if>^0/1>^^^ 

5 ;i/ 

mmmi o 5 tmnvjrm&m^T, 4-tb*n^r^>if>7 p DA o >m^^ 
)vt 2-^>ywtt7x.>*?;--)ifr*>i£mik&m&nf£o » 35% a 

MA 154-156 <C CHtftX— T)Vftt>mB&). 

'H NMR (CDCI3) 6 2.59 (2H, t, 1=7.5 Hz), 2.90 (2H, t, J=7.5Hz), 3.66 
10 (3H, s), 5.30 (2H, s), 6.93 (2H, d, J=8.7Hz), 7.15 (2H, d, J=8.7Hz), 
7.27-7. 37 (3H, m), 7.72-7.80 (2H, m). 

mMM 112 4-(^>y[b]5 1 x>-2-i';i/^ h^r-»^>i? yju;\ym 

nmrn 1 o 6 tmu<D^m^m^x, 4-K>^/[b]^x>-2-r;i^ h3^» 

^>^>7un>m*^)VfrZW&fc'&m*%t^ w& 8i« 0 
15 tt£ 190-191 °C Mxf;i/-y < V t!;n-rJl/^ & . 

'H NMR (CDC1 3 ) 8 2.65 (2H, t, J=7.5Hz), 2.91 (2H, t, J=7.5Hz), 5.30 
(2H, s), 6.93 (2H, d, J=8.7Hz), 7.15 (2H, d, J=8.7Hz), 7.28-7.37 (3H, 
m), 7.73-7.83 (2H, m) , 9.82 (1H, br s). 

HWJ1 13 4-([l,l'-tf7x-;i/]-3-rJV^ h^r^)-Z-^U^>^f>-f 

20 un>m^)V 

96%. 

« 0 

25 l H NMR (CDC1 3 ) «5 2. 59 (2H, t, J=7.3Hz), 2.87 (2H, t, J=7.3Hz), 3.66 
(3H, s), 5.19 (2H, s), 6.88 (1H, d, J=8.4Hz), 7.06 (1H, dd, J=1.8Hz, 
8.4 Hz), 7.33-7. 37 (1H, m), 7.41-7.47 (5H, m), 7.52-7.62 (3H, m), 7.71 
(1H, s). 
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MMMi l 4 4-(ti,r-if:7xr:.>W-3-f h=¥zy)-z-^a=E^>if>^ 

5 Mfc£ 83-84 *C (@mx^;p— ^U->3^6?f3lift). 

■H NMR (CDCI3) 52.64 (2H, t, J=7.4Hz), 2.88 (2H, t, J=7.4Hz), 5.19 
(2H, s), 6.89 (1H, d, J=8.4Hz), 7.07 (1H, dd, 1=2. 0 Hz, 8.4 Hz), 
7.33-7. 38 (1H, m), 7.42-7.48 (5H, m), 7. 53-7.62 (3H, m), 7.70 (1H, s) » 

10 mmm 105 tmm&ftfe&m^T, 4-t Kn^e>^>if >yo/t>n^f 
2-^>^TV-;^^y-;^e«ffilt:^^#fco TO 91*. 

'H NMR (CDCI3) <5 2.59 (2H, t, J=7.5 Hz), 2.90 (2H, t, J=7. 5 Hz), 3.66 
(3H, s), 5.56 (2H, s) , 6.96 (2H, d, J=8. 7 Hz), 7.13 (2H, d, J=8. 7 Hz), 
15 7.37-7. 53 (2H, m), 7.89 (1H, d, J=8.0Hz), 8.03 (1H, d, J=8.0Hz)„ 

mmmi 1 6 4-(2-^>v^tvu h=^»^>-i£>:/oA>m 
mmm 1 o 6 £mu<Dj5&&m^T. 4-(2-^>v^r\/u;i/^ h^r>-)^> 

mj& 158-159 *c Wx?;h- ^-ry^Ptr;^— 5r;p5^6iwifft). 

20 "H NMR (DMS0-d 6 ) 5 2.48 (2H, t, J=7.5Hz), 2.75 (2H, t, J=7. 5 Hz) , 

5.56 (2H, s), 7.01 (2H, d, J=6.8Hz), 7.16 (2H, d, J=6.8Hz), 7.43- 

7.57 (2H, m), 8.01 (1H, d, J=7.7Hz), 8.11 (1H, d, J=7.7Hz), 12.01 
(1H, br s)„ 

mmmi 1 7 4-[u-*^;wih— r>F— jv-2-^ ;v) ^ h^i^>^f>^u 

25 nism*^)V 

mMmi 0 5 tmM<Djj$k&m^T. 4-t Hn^->^>if>yn/i>^^^ 
)vl 1-^ fjh2-^ > h-jw ^ ; f.8iib^i$#fc. w& 2n a 
Mfo 157-158 "C (BH£x^;i/— v^otr^x— r)Vfr*>m$£&)o 
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'H NMR (CDC1 3 ) <5 2.60 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 3.67 
(3H, s), 3.80 (3H, s), 5.16 (2H, s), 6.58 (1H, s), 6.93 (2H, d, 1=8. 6 
Hz), 7.07-7.15 (2H, m), 7.21-7.25 (2H, m), 7.31-7.34 (1H, m), 7.59 (1H, 
d, 1=7.9 Hz) 0 

5 $mmii8 4-[(i-^^;p-iH-f >h— ;v-2--f h^i^>^>y'u 
■ mmm 106 tmU(o^m^m^T, 4-[(i-^.^;v--ih— r >f-;w-2— ov> 

151-152 V. (IHIXfJlr-^'f V^D bf^X-f M & . 
10 'H NMR (DMS0-d 6 ) 6 2.51 (2H, t, J=7.5Hz), 2.75 (2H, t, J=7.5Hz), 

3.32 (3H, s), 5.26 (2H, s), 6.59 (1H, s), 7.00-7.05 (3H, m) , 7.14-7.19 
(3H, m), 7.45 (1H, d, J=8.3 Hz), 7.53 (1H, d, J=8.3 Hz), 12.08 (1H, br 
s)» 

mmmi 1 9 4-[(6,7,8,9-^h^t FD-5H-^>l/->^n^^>-5— f;V) 

15 ^->M>if>yn^>m^^;i/ 

)Vt 6, 7, 8, 9-7- b5k HD-5H-^>^a^f Z&Mik&ya 

20 'H NMR (CDC1,) 5 1.43-1.55 (1H, m), 1.79-1.21 (3H, m), 2.04-2.15 (2H, 

m), 2.57 (2H, t, J=7.5Hz), 2.76-3.00 (4H, m), 3.65 (3H, s), 5.28 (1H, 

d, J=9. 1 Hz), 6.79 (2H, d, J=8. 6 Hz), 7.05 (2H, d, J=8. 6 Hz), 7.12- 

7.16 (3H, m), 7.33-7. 35 (1H, m) e 

25 ^^^>^>^u^>m 

m&Ml 0 6 tmmvJfmttm^T, 4-[(6,7,8,9-5rb^fcKP-5H-^>>./ 

is 2 a s\ -jt >-5— r )V) ->] ^<>if > y u n >m * ^frft £ * 
t#fco 65x. 
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129-130 *c <m&^)v— *w y^Dtr^x-^^&s^s.). 

'H NMR (DMSO-d 6 ) 6 1.39-1.48 (1H, m), 1. 67-2.05 (5H, m), 2.46 (2H, t, 
1=7.5 Hz), 2.72 (2H, t, J=7.5Hz), 2.81-2.97 (2H, m), 5.46 (1H, d, 
J=8.4Hz), 6.84 (2H, d, J=8.6Hz), 7.07-7.16 (5H, m), 7.24-7.30 (1H, 
5 m), 12.08 (1H, br s)» 

$mmi 2 i 4-[[4-(h U 7;vtn^^v)^>y[b]f 
v] * >if > 7° O A" ;* ^JV 
USS^dl 0 5 £^illCE>75*££/BV>T, 4-t HD^r->^>Hf>ypA>m^5 :: 
4-(hU7J^D^9 : -;W)-2-^>y[b3^^-^3i>^^y-J^6^'fb 
10 IR¥ 69%, . 

76-77 -C (5»X— T^^SHSfa). 
'H NMR (CDC1 S ) <5 2.60 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 3.66 
(3H, s), 5.34 (2H, s), 6.93 (2H, d, J=8.7Hz), 7.14 (2H, d, J=8.7Hz), 
7.36-7.41 (1H, m), 7.53-7.55 (1H, m), 7.65 (1H, d, J=8. 3 Hz), 7.98 (1H, 
15 d, J=8.3 Hz). 

mt&M 122 4- [ [4- ( h u yjl^r u * J-)V) *t>y [b] >-2-f ;* h * 
->] ^ >if > y D /\° >M 

tb] ^x >-2— r ;w p< h >/] ^ >-tf > ^ n /i >m ^ s mmit^m & #feo 

20 JRsfS 82*. 

Hk/S 151-152 tc (g^ix^^- ^v^p^h- 5 t ;^6Stta). 

'H NMR (DMS0-d 6 ) 5 2.46 (2H, t, J=7.5Hz), 2.75 (2H, t, J=7.5Hz), 
5.50 (2H, s), 6.97 (2H, d, J =8. 8 Hz), 7.15 (2H, d, J=8. 8 Hz), 7.53 (1H, 
t, J=7.7Hz), 7.65 (1H, s), 7.77 (1H, d, J=7.5 Hz), 8.31 (1H, d, J=7. 5 
25 Hz), 12.08 (1H, br s). 

nmwi 2 3 4-[(3'-^nn-[i, r-t'7izjH-3-^;W^ h*v-]^>-tf> 

mmm2 2 ^m^^m^m^x. i-tu-yu^y^-M* h^^^-tr 
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'H NMR (CDC1,) 62.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8. 0 Hz) , 3. 66 
5 (3H, s), 5.10 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.13 (2H, d, 1=8.6 Hz), 
7.30-7.39 (2H, m), 7.42-7.54 (4H, m), 7.58-7.62 (2H, m). 

&mw4£m%t<Djjm*m^T, 4-[(3 , -^pp-[i,i , -t*>'x-;w-3-r 

109-110 -C (Wx^JP- s\*y->ft*>nffi&). 

•H'NIffi (CDCl,) (5 2.65 (2H, t, J=7.8Hz), 2.91 (2H, t, J=7.8Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8.4Hz), 7.14 (2H, d, J=8.4Hz), 7.31-7.53 (6H, 
m), 7.62 (1H, s), 7.58 (1H, s) 0 
15 WU 2 5 4-[(2*-^an-[i,i , -tf^x-;v]-3-r;v)^ b*>']^>-fc?> 

* 83X. . 
20 Jfitt. 

'H NMR (CDC1 3 ) <5 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.09 (2H, s), 6.92 (2H, d, J=8. 7 Hz), 7.12 (2H, d, J =8. 6 Hz), 
7.27-7.50 (8H, m). 

IH»J1 2 6 4-[(2'-^DD-[l,l'-lf7x^W-3-fA)^h^~>]^>f> 
25 7"DA'>^ 

0mM4tmm<D^m^m^x, 4-[(2 , -^ap-[i,i , -tf>'x-;w-3-f 
M*Y*i/^>v>zfurt>m*?)\>fr^nik&m&%iz. mm 29*. 
Rfe£ 127-128 1: (gmx^u— ^-y-^ssisft). 
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'H NMR (CDClj) 62.65 (2H, t, J=7.8Hz), 2.91 (2H, t, J=7.8Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8. 5 Hz), 7.13 (2H, d, J=8.5Hz), 7.28-7.50 (8H, 

mmmi 2 7 4-[(3 , -^^-;v-[i,r-t*7^r:;w-3--r;i/)^ h^r>-]^>if> 
m 92*. 

10 l H NMR (CDC1,) 6 2.42 (3H, s) , 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, 
J=8.0 Hz), 3.66 (3H, s), 5.60 (2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.10- 
7.18 (3H, m), 7.30-7.47 (5H, m), 7. 54 (1H, dt, J=7. 3 Hz, 1.7 Hz), 7.64 
(1H, s) 0 

mmmi 2 8 i-iw -*^jtir-{i^' -\£7 x.-m-z-^ m * h^i^y-vy 
15 -fu/t>m 

0^m4iimm<D^m^m^'c. 4-[(3' -^)v-ua' -\*y ^m-z-^ 
)v)*Y*^^>v>yun>m*^)Vfr*mmi\&®*nfr* 62%. 

MA 102-103 TC mm^)V— s\*r*lr>-frZ>m&Mdo 
] H NMR (CDC1 3 ) 6 2.42 (3H, s), 2.65 (2H, t, J=8.0Hz), 2.91 (2H, t, 
20 J=8. 0 Hz), 5.10 (2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.12-7.18 (3H, m), 
7.30-7.47 (5H, m), 7.54 (1H, dt, J=7. 3 Hz, 1.6 Hz), 7.64 (1H, s), 
$m&\l 2 9 4-[(3 , -7;P^-D-[l,r-tf7x-;W-3-'T )\<)* h*>0^>i£ 

25 >7n/^>M*^)],Z: z-y)V^u y ^-^uymt^^Mi^m^nr^ 

W 89%. 

'H NMR (CDClj) 6 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
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(3H, s). 5.10 (2H, s), 6.92 (2H, d, 1=8.6 Hz), 7.01-7.08 (1H, m), 7.13 
(2H, d, J=8.6Hz), 7.27-7.31 (1H, m), 7.36-7.55 (5H, m), 7.63 (1H, s) . 

mmm 1 3 o 4- [ w -y n - [1 , 1 • - \z y x n;w -3-^ jw * b * >o ^ >^ 

5 4 tmrno^mzm^x, 4-[(3* -7 ;w^p-[i, r -u? x-jw-h 

;v)^h^^]^>Hf>^Dn>m^^;v^e>^^b^*#fc- w 62%„ 

MA 113-114 *C (SISX^ ^^rU->^e>S^S). 
'HNMR (CDCI3) a 2. 65 (2H, t, 1=8.0 Hz), 2.91 (2H. t, J=8.0Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.01-7.07 (1H, m), 7.14 (2H, d, J=8.6 
10 Hz), 7.27-7.31 (1H, m), 7.35-7. 55 (5H, m), 7.63 (1H, n). 

>y°un>M*?-.)V 

15 W 89%» 

l H NMR (CDC1 S ) 62.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8.1Hz), 3.66 
(3H, s), 3.87 (3H, s), 5.10 (2H, s), 6.89-6.94 (3H, m), 7.11-7.14 (3H, 
m), 7.17-7.19 (1H, m), 7.33-7.47 (3H, m), 7.54 (1H, dt, 1=7. 1 Hz, 1.7 
Hz), 7.64 (1H, s). 

20 mnmi 3 2 4-[(3'-p<b^>'-[l,l , -t!73ir:;l/]-3-^;i/)^h^V]^>-tf 

m^m 4 h mmojjfe*® ^t, 4- [ (3* h [1, 1' - ^ y x~;w -z-< 

•HNMR (CDCI3) 62.65 (2H, t, 1=7.9 Hz), 2.91 (2H, t, J=7.9Hz), 3.86 
25 (3H, s), 5.10 (2H, s), 6.88-6.95 (3H, m), 7.11-7.19 (4H, m), 7.33-7.47 
(3H, m), 7.54 (1H, dt, 7. 1 Hz, 1.7 Hz), 7.64 (1H, s). 
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'H NMR (CDC1,) 5 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.12 (2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.13 (2H, d, J=8. 6 Hz), 
7.48-7.65 (4H, m), 7.69 (1H, s), 7.91-7.94 (1H, m), 8.19-8.23 (1H, m), 
8.46 (1H, t, J=2.0 Hz)o 

$£MMi 3 4 4-[(3' h n-[i, r - p xz;n-w;w ^ h*->M>-fc?> 

mmm 4 <t m*&e>J5fe&m ^x. 4- [ (3* 1- n- [1, 1 • -if ? x. - ;w -3— r 

114-115 "C (gmx^i/— ^+>->frk«&!j||). 

'H NMR (CDC1 3 ) 6 2. 66 (2H, t, J=7.8Hz), 2.91 (2H, t, 1=7.8 Hz), 5.12 
(2H, s), 6.94 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.48-7.64 (4H, 
m), 7.69 (1H, s), 7.90-7.94 (1H, m), 8.19-8.23 OH, m) , 8. 46 (1H, t, 
J=1.9 Hz) 0 

mmmi 35 4-[[3-[(2, 3-y t h a-in-f >r>-i-f 7 xz;w 
m^mi tmm<D^m^m^x, 4-t h-p^^^^yp/t^*^;^ 

3-[(2, 3->?t HP-iH— r >^>-i-' f ;w*^r5>]^>-tf>^^y— ;i/#">>^« 

'H NMR (CDCI3) <5 2. 10-2.30 (1H, m), 2.50-2.65 (3H, m), 2. 87-3.00 (3H, 
m), 3.09-3.20 (1H, m), 3.66 (3H, s), 5.03 (2H, s), 5.78 (1H, dd, J=6. 6 
Hz, 4.4 Hz), 6.88-6.98 (3H, m), 7.02 (1H, d, J=7.6Hz), 7.09-7.13 (3H, 
m), 7.19-7.35 (4H, m), 7.42 (1H, d, J=7.3Hz) 0 

-$mmi 3 6 4-[[3-[(2,3-> f fc: KP-lH-f >f>-l-^;W^^7i- )V] 
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m^m4 tmmoism^m^x, 4- [[3- [(2, 3-yt fd-ih-t >-x>-i~-f 

fco W 55*„ 

5 119-121 tc (nmx^jv— ^*r-y->ftt>m%Bm) 0 

'H NMR (CDC1,) 5 2.15-2.26 (1H, m), 2.50-2.59 (1H, m), 2.65 (2H, t, 
J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 2.88-2.97 (1H, m), 3.09-3.19 (1H, 
m), 5.03 (2H, s), 5.78 (1H, dd, J=6. 6 Hz, 4. 3 Hz), 6.88-6.98 (3H, m), 
7.02 (1H, d, J=7.5 Hz), 7.09-7.17 (3H, m), 7.20-7.34 (4H, m), 7.42 (1H, 
10 d, J=7.3 Hz). 

mmmi 3 7 4- [ [3- ( (e) - 2-7 1 7 x - jw ^ h ^ >t*> 

i-l(z-7~u^y * b^->]^>if>^o;^>m^^;v (1.0 g, 2.9 
mmol), X^l/> (0.45 g, 4.3 mmolK ^M7KB^ V U (0.60 g, 7.2 
15 mmol), ^h^y^)Vr>=e^^pU^ \i (1.6 g, 5.7 mmol) £ N,N->?* 
^)l*)VJ±TS.\* (25 mL) fc»#U 7JM>fiitfct, W&n^Wk 
(19 mg, 0.086 mmol) &*n*-fc. ,EJfcf&£7Jl/:=f >f?ffl^T, 100 'CT 18 Rf 

20 »X5\H//^-*1f>M5:l)T?!tt»U mmit-^m (0.63 g, JR* 59*) fee 

ba 100-101 *c (ntx^i-A+t & . 

'H NMR (CDC1 S ) <5 2. 60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.06 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.11-7.14 (4H, m), 
25 7.24-7.40 (5H, m), 7.46-7.58 (4H, m). 

Mum I 3 8 4-[[3-((E)-2-7x-JVXt-;W 7x-;W^ b=^^]^>if> 

4 <h IH«<E>7j*££ffl ^T, 4- [ [3- ( (E) -2-7 x X ^X^XJW) 
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)V\* h=^5>]^>-fe*>^'n/1>^^5 1 ;^6^{b^^l : £#feo iR* 64*. 
M& 155-156 x: (Mxf;v-A^>^?)Slga). 

l H NMR (CDCl a ) 52.59 (2H, t, J=7.4Hz), 2.90 (2H, t, J=7.4Hz), 5.06 
(2H, s), 6.92 (2H, d, J=8.6 Hz), 7.13-7.16 (4H, m), 7.24-7.40 (5H, m), 
5 7.46-7.58 (4H, m). 

mmmi 3 9 4-[(4-^DD-[l,l'-lf7xr.;W-3--r;i/)^ b^->]^>if> 

->] ^ >if > y n /I >m ;* )V iz 7 ^ x;l/# o >&fr £ Sr#^io JR 
10 ^ 89*. 

'H NMR (CDC1 3 ) 6 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.19 (2H, s), 6.95 (2H, d, J=8.7Hz), 7.14 (2H, d, J=8.7Hz), 
7.30-7. 57 (7H, m), 7.79 (1H, br s). 
15 #Ufe03l4O 4-[(4-^DD-[l,l , -t*73in;i/]-3-<Jl')^ b^r^]^>if> 

4 £ mWittm ^ffl^T^ 4- [ (4-^7 a a - [l , l ' - tr v -3-< ; w 
^ b^v"]^>-if>yn/i>^^^;v^&^^t;-&^i^#fco W 62*. 
M& 115-116 1: (imx^;i/— ^if>^s?»f*§il). 

20 'H NMR (CDC1 3 ) 6 2.65 (2H, t, J=8.0Hz), 2.91 (2H, . t, J=8.0Hz), 5.19 

(2H, s), 6.95 (2H, d, J=8. 6 Hz), 7.15 (2H, d, J=8. 6 Hz), 7. 32-7.50 (5H, 
m), 7.54-7.57 (2H, m), 7.78 (1H, br s). 

mmmi 4 1 4- [ [3- (2-7 x -;i/x? ;0 7 1 / b^->3^>if>^a;t 

25 4-[[3-((E)-2-7i^HT-;W7xrM^ b^^1^>^>^UA>m^ 
^Jl (0.35 g, 0.95 mmol) <D*$rj-)l (15 mL) ^iUtfh^t h*D77> 
(25 mL) fem~fktt>&& (0.018 g, 0.078 mmol) &$UX^ S"a-$>£zMt^H 
§TF\ ^M-e 18 Wm^Ufco M&£35!^ SSatSrv'y 
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9tlBMK&m (0.21 g, JR* 58%) 

l H NMR (CDClj) 52.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8.1Hz), 2.93 
5 (4H, s), 3.67 (3H, s), 5.00 (2H, s) , 6.90-6.95 (2H, m), 7.10-7.30 (11H, 
m). 

m& 105-106 *c (wmx3 L )]r-^tt>fr*>nft&). 

'H NMR (CDC1 3 ) 6 2.65 (2H, t, J=8. 1 Hz), 2.91 (2H, t, 1=8. 1 Hz), 2.93 
(4H, s), 5.00 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.16-7.32 (11H, m) 0 

15 P/1>MpWI' 

mmm2 2 t.mu<o-^^m^^, 4-[(3-^n^^xn;v)^h^r->]-3-^ 

d p ^ >if > 7° a n >m* £ y x = frtf n >m*> S iSffilb^ . »K 

^ 44%. 

20 'H NMR (CDC1 3 ) 62.59 (2H, t, J=7.8Hz), 2.87 (2H, t, J=7.8Hz), 3.66 
(3H, s), 5.19 (2H, s), 6.91 (1H, d, J=8.4Hz), 7.02 (1H, dd, J=8. 4 Hz, 
2.1 Hz), 7.24 (1H, d, J=2. 1 Hz), 7.33-7. 38 (1H, m), 7.42-7.49 (4H, m), 
7.54-7.62 (3H, m), 7.68 (1H, m). 

mmmi 4 4 4-([i,i , -k*7i-;W-3-^JWh+y)-3-^aa / <>-lf>^ 
25 u/^>m 

z-?uu^>^>7°un>m*^)Vfr^mib&m*'<%fro jr* 54%„ 

jBfejft 77.0-77. 5 "C (^V^otf^x-T-^lr-^iJ-^eSttft). 



WO 2004/041266 PCT/JP2003/014139 

250 

'H NMR (CDC1 S ) 5 2.64 (2H, t, J=7.8Hz), 2.88 (2H, t, J=7.8Hz), 5.19 
(2H, s), 6.92 (1H, d, J=8.4Hz), 7.03 (1H, dd, J=8.4Hz, 2.1 Hz), 
7.25-7.26 (1H, m), 7.32-7. 38 (1H, m), 7.42-7.48 (4H, m), 7.53-7.62 (3H, 
m), 7.68 (1H, m), 

5 4 5 4-[(2 , -^;i/^D-[l,l , -t^^nM-3-1';W^ b^rv']^>if 

W 83%. 
10 ItfPtfL 

'H NMR (CDC1 3 ) 6 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, 1=8. 0 Hz) , 3. 66 
(3H, s), 5.09 (2H, s), 6.92 (2H, d, J=8.6 Hz), 7.10-7.24 (4H, m) , 
7. 29-7.36 (1H, m), 7.42-7.54 (4H, m), 7.61 (1H, s) 0 

mmmi 4 6 A-l(2* -7 )V*u-l\A' -\Z7^~M-*-* M * i**^'*^ 

15 >7*Urt>M 

h*^^>^>7°nn>m*^)\'ft^M\k^*'&fc<> urn 70%. 
m& ii2-ii3 *c mm^fr— ^\=^it>^e>s^a). 

'H NMR (CDC1 3 ) 6 2.66 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.10 
20 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.12-7.24 (4H, m), 7.29-7.36 (1H, m), 
7.42-7.54 (4H, m), 7.61 (1H, s). 

mMMi 4 7 i-ai, r-H7i—;w-3— h^-»-2-^^;^>if>^ 

80%. 

'H NMR (CDC1 3 ) 6 2.30 (3H, s), 2.56 (2H, t, J=7. 5 Hz), 2.89 (2H, t, 
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J=7.5Hz), 3.68 (3H, s), 5.09 (2H, s), 6.75-6.83 (2H, m), 7.05 (1H, d, 
J=8.3Hz), 7.32-7.48 (5H, m), 7.53-7.65 (4H, m). 

mmmi4 8 4-([i,i , -if:7x:=jM-3->f;M v^y)-i-^)^>^.yf 

2-*^)i^>^>?un>m* : ?)Vfrt>&mik&y>)&'&rco w& 70%. 
103.0-103.5 *c wi^jiA- ^u->^e>s^a)o 

l H NMR (CDClj) 6 2.30 (3H, s), 2.61 (2H, t, J=8.4Hz), 2.90 (2H, t, 
J=8.4Hz), 5.09 (2H, s), 6.76-6.83 (2H, m), 7.07 (1H, d, J=8.3Hz), 
10 7. 32-7.48 (5H, m), 7.54-7.65 (4H, m). 

mmmi 4 9 4-[[2,3-v?b KD-5-(4-7x-;^h*'»-lH-' f >^>-l~f 

###)i tmm<DJjtik*m^r, 4-kFP^r^>^f>'7"DA>M^^;V'i 

2, 3->> t HD-5- (4-7 b 3f -» -1H-— f >^ >-l-*— £> Ilfl;^ 

15 J« 49*o 

l H NMR (CDC1 3 ) 6 1.75-1.83 (4H, m), 2.16-2.27 (1H, m), 2.46-2.71 (5H, 
m), 2.81-2.93 (3H, m), 3.06-3.16 (1H, m), 3.68 (3H, s), 3.95-3.99 (2H, 
m), 5.66 (1H, dd, J=6. 5 Hz, 3.5 Hz), 6.75-6.80 (2H, m), 6.89-6.93 (1H, 
20 m), 7.10-7.21 (5H, m), 7.26-7.31 (4H, m). 

£S»m 5 0 4-[[2,3-^hHD-5-(4-7x-;^h^»-lH-'f>f>-l-f 

25 #fc 0 Jfc* 70« o 

Hk£ 89-90 <c <sm v7dhjh-t;k A+t>^&SM). 

'H NMR (CDC 1 3 ) <5 1.78-1.83 (4H, m), 2.17-2.27 (1H, m), 2.46-2.58 (1H, 
m), 2.64-2.71 (4H, m), 2.81-2.95 (3H, m), 3.06-3.16 (1H, m), 3.95-3.99 
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(2H, m), 5.66 (1H, dd, J=6. 5 Hz, 3.5 Hz), 6.75-6. 79 (2H, m), 6.92 (2H, 
d, J=8.6Hz), 7.17-7.21 (5H, m) , 7.26-7.31 (3H, m) 0 

mmmi 5 1 2-/fM- [(3-7 1 ; ^ h^F^^>^>zfu 
7 6*0 

'H NMR (CDCI3) 6 2.29 (3H, s) , 2.55 ,(2H, t, J=8. 4 Hz) , 2.88 (2H, t, 
J=8.4Hz), 3.68 (3H, s), 4.99 C2H, s), 6.70-6. 77 (2H, m), 6.93-7.17 
(7H, m), 7.30-7.36 (3H, m)o 

nmmi 5 2 2-^ [ (3-7 1 y + ->7 x^jv) ^ h=^->]^>if>^n 
^^^y-gyzfvAym^T-jvfrzmmik&yi&nfco w 72X0 

MM. 82-83 "C (3?-fy^OlfJH-T;W- ^v^u- 

l H NMR (CDClg) 6 2.29 (3H, s), 2.60 (2H, t, J=8.4Hz), 2.89 (2H, t, 
J=8.4Hz), 4.99 (2H, s), 6.71-6.78 (2H, m). 6.93-7.17 (7H, m), 7.31- 
7.36 (3H, m). 

mmmi 5 3 3-^ a d-4- t (2, 3-^ t h n-m-f >r Mt^v] ^> 

m^Mi tnm^m^m^T, 3-#na-4-fc: Fu*i/^>M>y°unzs 
m.^^)Vt 2,3-^b HP-1H--T >?>-\-3r— W 

91%. 

'H NMR (CDC1 3 ) 6 2.20-2.31 (1H, m), 2.50-2. 60 (1H, m), 2.61 (2H, t, 
J=7.9Hz), 2.87-2.97 (3H, m), 3.13-3.23 (1H, m), 3.68 (3H, s), 5.71 
(1H, dd, J=4.9 Hz, 6.6 Hz), 7.01-7.08 (2H, m), 7.22-7.31 (4H, m), 7.43 
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(1H, d, J=7.3 Hz) 0 

m&mi 5 4 3-#OD-4-[(2,3-i?t HD-lH-f >x>-l-<^)^^>]^> 

4 tmu<D^m^m wt, 3-? □ p-4-[(2, 3->* 1 f o-ih— r 

l H NMR (CDClj) 5 2.20-2.31 (1H, m), 2.50-2.61 (1H, m), 2.67 (2H, t, " 
J=7.7Hz), 2.86-2.99 (3H, m), 3.12-3.22 (1H, m), 5.71 (1H, dd, J=5.0 
Hz, 6.5 Hz), 7.01-7.09 (2H, m), 7.20-7.31 (4H, m), 7.43 (1H, d, J=7. 3 
Hz)„ 

10 mmmi 5 5 4-[(2,3-J?t HD-lH-f >f>-l-^JWt^^]-2-^f JH> 

m^)Vh 2,3->?t \zn-m-^>#>-\-*-)Vfrt>mmik&yQ*mco w 

65%, 

15 itirtfc. 

'H NMR (CDC1 3 ) 6 2.10-2.30 (1H, m), 2.31 (3H, s), 2.50-2.65 (3H, m), 
2.75-3.00 (3H, m), 3.05-3.20 (1H, m), 3.69 (3H, s), 5.72 (1H, dd, 
1=4.4 Hz, 6.6 Hz), 6.78-6.81 (2H, m), 7.07 (1H, d, J=8.0Hz), 7.21- 
7.33 (3H, m), 7.42 (1H, d, J=7. 2 Hz). 

20 mmmi 5 6 4-[(2,s-s?t KD-iH-f >5*>-i-f;w^v]-i-^^^> 
^0i4tmu<D^m^m^x, 4-c(2,3-s?t: ho-ih-i* y=f->-\-^ 

ltt£ 79-80 <c <5M yyntf;vx— 5^;i/— ^iJ-^&WKMfc). 

25 'H NMR (CDC1 3 ) 6 2.14-2.25 (1H, m), 2.32 (3H, m). 2.50-2.66 (3H, m), 
2.86-2.97 (3H, m), 3.09-3.19 (1H, m), 5.73 (1H, dd, J=4.5Hz, 6.6 Hz), 
6.79-6. 82 (2H, m), 7.09 (1H, d, J=7.9Hz), 7.21-7. 31 (3H, m), 7.42 (1H, 
d, J=7.2 Hz), 
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mMMl 5 7 4-[[3-(2-7xZJl/Xh^rv/)7x-;W / h^v]^>if>7°0 

5 

'H NMR (CDC1 3 ) 6 2.59 (2H, t, J=7. 1 Hz), 2.89 (2H, t, J=7. 5 Hz) , 3.09 
(2H, t, J=7. 1 Hz), 3.66 (3H, s), 4.18 (2H, t, J=7. 1 Hz), 4.99 (2H, s), 
6.83-6.91 (3H, m), 6.97-6.99 (2H, m), 7.10 (2H, d, J=8.6Hz), 7.21- 
7.35 (6H, m)c 

10 mtfoWl5 8 4-[[3-(2-7ac^;i/Xh^-»^o:— )V] * h4^>M>-fef >:/n 

n>m 

4 1 nu<o^m^m ^x, 4- [ [3- (2-7 x^jvx b * -» 7 x-jw ^ 

b^>']^>-tf>'7"P/t>m^^^e,^e'fk;-a-^^#feo i» 63*. 

Bfi^C 79-80 -C (|»X5=-;ir-^^rU->j^&S»Sft). 

15 'H NMR (CD CI 3 ) 6 2.64 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.09 

(2H, t, J=7. 1 Hz), 4.18 (2H, t, J=7. 1 Hz), 5.00 (2H, s) , 6.83-6.92 (3H, 

m), 6.97-7.00 (2H, m), 7.12 (2H, d, J=8.6Hz), 7.21-7.35 (6H, m)„ 

mmmi 5 9 4-[[2,3->>t: HP-5-(2-^^-;vxh^^)-iH--<>5 i >-i-'r 
20 m^Mi tmmojjfe&m^T, 4-t ^^^^v^o/oi^^t 

2, 3->? t H D-5- (2-7X-JH h -1H--T >^>-l-*--;J^ <b M4fr&4tl 
£#7co JR* 65*0 

'H NMR (CDCI3) 6 2. 16-2.26 (1H, m), 2.46-2.64 (3H, m), 2.78-2.93 (3H, 
25 m), 3.05-3.15 (3H, m), 3.67 (3H, s), 4.18 (2H, t, J=6.9Hz), 5.66 (1H, 
dd, J=6.5Hz, 3.6 Hz), 6.72-6.84 (2H, m), 6.95 (2H, d, J =8. 6 Hz), 7.12 
(2H, d, J=8. 6 Hz), 7.20-7.35 (6H, m)„ 

mmm \ 6 0 4-[[2, h'D-5-(2-7xr;l/X b^-»-lH-f >t>-1- r 
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y) -lH-r y? y-i— f ;W >-] ^ >i£ > ~?u n ym * J-frfr & mm<tf>w % 

JR# 52*. 

5 m& 96-97 "c mm.x.^)i<—'\*vyfr£>mi&M i )o 

■H NMR (CDClj) 5 2.17-2.27 (1H, m), 2.46-2.57 (1H, m), 2.67 (2H, t, 
J=8.0Hz), 2.81-2.95 (3H, m), 3.05-3.15 (3H, m), 4.18 (2H, t, J=7. 1 
Hz), 5.66 (1H, dd, J=6. 5 Hz, 3.6 Hz), 6.77-6.81 (2H, m), 6.92 (2H, d, 
1=8.3 Hz), 7.14 (2H, d, J=8.6Hz), 7.21-7.35 (6H, m) 0 

io mmmi6i 4-[[3-(3-7i-j^d^-»7i^w^ h*y]^y^yy° 
unym^^)V 

tmB<Djj8k%m^x, 4-h Pu3fy^y J t£y*ynnym*^)l£ 

3-7 x-Jl/^DAV -)Vfrt>^mfc'&m*%fr a W 58Xo 

«. 

15 'H NMR (CDC1 3 ) 6 2.05-2.15 (2H, m), 2.60 (2H, t, J=8. 1 Hz), 2.81 (2H, 
t, J=7.9 Hz), 2.89 (2H, t, J=8. 1Hz), 3.67 (3H, s), 3.97 (2H, t, J=6. 2 
Hz), 5.00 (2H, s), 6. 82-6.92 (3H, m) , 6.97-7.00 (2H, m), 7.11 (2H, d, 
J=8.6 Hz), 7. 17-7. 32 (6H, m) 0 

^mmi 6 2 4-[C3-(3-7 aL-)iy°utf*y) y x:n;H * h^y^y-Vyy" 
20 D;t>i 

m^M4 tmmojjm&m^x, 4-m-u-y ^-jvy°u^y)^y-ym 
**y^^yvyy°unym*?-)Vfr%mmfc&m*mc.. jr* 53*, 
m& 97-98 -c mm^)v—'\*-v-yfrt>ni&&do 

L H NMR (CDClj) 6 2.06-2.15 (2H, m), 2.65 (2H, t, J=8.0Hz), 2.81 (2H, 
25 t, J=8.0 Hz), 2.90 (2H, t, J=7.0Hz), 3.97 (2H, t, J=6.3Hz), 5.00 (2H, 
s), 6.83-6. 92 (3H, m), 6.99 (2H, d, J=7.4Hz), 7.11-7.31 (8H, m)„ 

mmmi 6 3 4-[(2'-^ v*y-i\,v ~¥.y jl^m-z-i )\>) * h*5>]^>-t? 

yy°unym*^)V 
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t 2-/ h^v'7x^D>'iA>^«^S:#fc, JR2* 65X. 

l H NMR (CDCI3) 6 2.60 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
5 (3H, s), 3.79 (3H, s), 6.92 (2H, d, J=8.5Hz), 6.97-7.05 (2H, m), 7.11 
(2H, d, J=8.5 Hz), 7.30-7.50 (5H, m) , 7.58 (1H, s)„ 

mmmi 6 4 4-[(2'-* h^->-ci,r-b*^x-;n-3— r;tO;< h^>-]^>-tf 

##094 tm^O^^m^'V. 4-[<2'-* h^v-D, l'-k*7i-^]-3-f 

10 b*w*>v>7urt>m*?-n'frp>&i8<k&#it:ftito jW 69*o 

fiftj^C 128-129 X: (HHttXfMP— s\*-V->frt>HB&)o 

'H NMR (CDCl,) 6 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 3.79 
(3H, s), 5.08 (2H, s), 6.90-7.05 (4H, m), 7.13 (2H, d, J=8.6Hz), 
7.29-7.50 (5H, m), 7.58 (1H, s)„ 

15 mmmi 6 5 ^tcz'-^^-ti.r-t^i-jw-H^)^ h^>]^>if> 

9mm 2 2£mmv>j5&&m^T. 4-t ^u^r^^>^>^un>m^¥)v 
h 2-*^)iy*~)VT$u>m&*>&mfc&®&%r£o m.m 79%. 

MM* 

20 'H NMR (CDCl 3 ) 6 2. 25 (3H, s), 2.60 (2H, t, J=8.2Hz), 2.90 (2H, t, 
J=8.2Hz), 3.66 (3H, s), 5.08 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.12 
(2H, d, J=8. 6 Hz), 7. 22-7. 30 (5H, m), 7.39-7.46 (3H, nO. 

mmmi 6 6 (-[(^-/^[l.r-t^xz ;w-3— ov)* h^~>]^>-t*> 

25 ##«4tH*©*S*ffl^T, 4-[(2'-^^-[l,r-lf 7xnjV]-3^ 

ma 135-136 *c mm^)v— s\*y->fr$nm&)o 

'H NMR (CDCl,) 6 2.25 (3H, s), 2.65 (2H, t, J=7. 9 Hz), 2.91 (2H, t, 
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1=7.9 Hz), 5.09 (2H, s), 6.92 (2H, d, 1=8.5 Hz), 7.13 (2H, d, J=8. 5 
Hz), 7.23-7.31 (5H, m), 7.39-7.45 (3H, m)„ 

*WJ1 6 7 4-[(2-^nD-[l,l , -t*7ac-;V]-5-r;V)^ b^i/]^>"fe'> 

5 mmm2 2 tmmo^m^m^x, 4-[(3-^nt-4-i?DD7x^w^ 

41 NMR (CDC1 3 ) 6 2. 60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
10 (3H, s), 5.03 (2H, s), 6.89 (2H, d, J=8.5Hz), 7.11 (2H, d, J=8.5Hz), 
7. 32-7.49 (8H, m)o 

###j4 ^nmo^m^m^x, 4-[(2-?od-[i,i , -i£:7x-;w-5-ow 

15 * Y^i/^y^y^unym^frfr^nfc&m*^* Mm 20%o 

m& 116-117 "c (rax^;v— ^it>7!)>e»s^). 

'H NMR (CDC1 8 ) 6 2; 65 (2H, t, J=7.9 Hz), 2.91 (2H, t, J=7.9Hz), 5.04 
(2H, s), 6.90 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.32-7.49 (8H, 
m) o 

20 mmmi6 9 4-([i,i , -t^x^;i/]-3-r;i/^h^-»-2-^h^>'^>if> 

25 tft^o 

'H NMR (CDClj) 51.23 (3H, t, J=7. 2 Hz), 2.56 (2H, t, J=8. 1 Hz), 2.87 

(2H, t, J=8.1 Hz), 3.79 (3H, s), 4.12 (2H, q, J=7.2 Hz), 5.09 (2H, s), 

6.48-6.54 (2H, m), 7.05 (1H, d, J=8.2Hz), 7.30-7.49 (5H, m), 7.54- 
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7.66 (4H, m)„ 

mmmi i o 4-([i,i'-if7x-;w-3-fjM h4^»-2-* h*s^>tf> 

##0!l4t|p|illO^^fflViT, 4-([l.r-lf7xn;W-8->f^ b^vO- 
5 2-^ b^^^>if>^ , DA>Mx^;i/^C^ffl^^?Sr#fc. i» 71*. 
MA 71-73 "C {^VZfU\£)V^-^)V— ^r1J->i&>&Wttft>. 
'H NMR (CDClg) 6 2.63 (2H, t, J=7.9Hz), 2.88 (2H, t, J=7.9Hz), 3.79 
(3H, s), 5.09 (2H, s), 6. 49-6.55 (2H, m), 7.06 (1H, d, J=8.2 Hz), 
7.33-7. 49 (5H, m), 7. 55-7.66 (4H, m) 0 

io mmmi7i A-iti-a^JKi-y^—A-z-^TWMTs.sit^My 

tra«©^r*feMViT» 4-fc Hn+^^>/oA>K^^i: 
3- [ tt-7 xZi;j/-l , 3-^T I/- — f ^ >if > ^ ^ 

/~;w^B*®fc^%£#fco W 85%o 

15 ifctt. 

>H NMR (CDC1 3 ) 6 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.07 
(3H, s), 3.66 (3H, s), 4.79 (2H, s), 5.02 (2H, s) , 6.73 (1H, s), 6.88 
(2H, d, J=8. 7 Hz), 7.10 (2H, d, J=8. 7 Hz), 7.24-7.40 (7H, m), 7.85- 
7.88 (2H, m)o 

20 mMmi 7 2 4-[[3-[[^^;K4-7oc-;i/-2-^TVU;i')T^7]^^;i/]^ 
0^M4£:mm<O^&&m^-C. 4- [ [3- f (4-7 xz;h2-?7 ^ >J 

&m&nfco w 65*. 

25 BfcA 107.0-107.5 'C (»lX^W-A^>i6v&SiiS) „ 

'H NMR (CDC 1 3 ) 6 2. 63 (2H, t, J=7.8Hz), 2.89 (2H, t, J=7.8Hz), 3.06 
(3H, s), 4.78 (2H, s), 5.03 (2H, s), 6.72 (1H, s), 6.88 (2H, d, J=8. 6 
Hz), 7.10 (2H, d, J=8. 6 Hz), 7.24-7.39, (7H, m), 7.88-7.84 (2H, m) 0 
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mmmi 73 2-^. h3f->-4-[(3-7 xy ^y izjw ^ y^^yMyy* 
5 75X0 

'H NMR (CDC1,) <51.23 (3H, t, J=7. 1 Hz), 2.55 (2H, t, J=8. 1 Hz), 2.86 
(2H, t, J=8. 1 Hz), 3.78 (3H, s), 4.12 (2H, q, J=7.1 Hz), 5.00 (2H, s), 
6.44 (1H, dd, J=8.2Hz, 2.4 Hz), 6.49 (1H, d, J=2.4Hz), 6.95 (1H, dd, 
10 J=7.8Hz, 1.8 Hz), 6.99-7.04 (3H, m), 7.09-7.17 (3H, m), 7.30-7.34 (3H, 
m) 0 

nnmi 74 2-* h^-i-uz-y^s^-zsy^-M* h^s>]^>-tf>^ 

###14 tmmo^m^m^x, 2-* b^^-4-[(3-7x;+>'7x^)^ 
15 h*z/i^>v>y°u^>m^)Vfr^M<k&w&mt£o w.m 65* 0 
m& 77.0-77.5 "c c$m v y a h° ji/x-^;v— s\*r-y->frt>mm&). 

'H NMR (CDCI3) 62.62 (2H, t, J=8.0Hz), 2.87 (2H, t, J=8.0Hz), 3.77 
(3H, s), 5.00 (2H, s), 6.44 (1H, dd, J=5. 9 Hz, 2.4 Hz), 6.50 (1H, d, 
J=2.4Hz), 6.93-7.17 (7H, m), 7.31-7.36 (3H, m)o 

20 mmmi7b i-ai,v-\fyx.zL)V\-z—cjv^h^r>')-2-yuu^>^>y' 

858>o 

25 mw* 

'H NMR (CDC1 3 ) <5 2. 62 (2H, t, J=8.0Hz), 3.00 (2H, t, J=8.0Hz), 3.68 
(3H, s), 5.09 (2H, s), 6.84 (1H, dd, J=8. 5 Hz, 2.6 Hz), 7.02 (1H, d, 
J=2.6Hz), 7.16 (1H, d, J=8.5Hz), 7.33-7.49 (5H, m), 7. 55-7.64 (4H, 
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m). 

5 2-zuu^>v>7u^>M*^)vfrt>iBkmik'eiW&nfc. w 46*. 
84.0-84.5 t: (^-r vyptrjvx— ^\^>3&^s^^)<. 

'H NMR (CDC1 3 ) 62.67 (2H, t, J=7.8Hz), 3.01 (2H, t, J=7.8Hz), 5.09 
(2H, s), 6.80-6.86 (1H, m), 7.03 (1H, d, 1=2.1 Hz), 7.17 OH. 'd, J=8. 5 
Hz), 7.36-7.46 (5H, m) , 7. 55-7. 64 (4H, m). 

io mmmm 4-[[2'-a-^^x h^^-a, r-k*7x^i/]-3-<ji/] ^ h 
* ^ >-t? y -r u a- >m * 

15 'H NMR (CDC1,) dl. 22-1. 28 (6H, m), 2.60 (2H, t, J=8. 1 Hz), 2.89 (2H, 

t, J=8. 1 Hz), 3.60 (3H, s), 4.40-4.48 (1H, m) , 5.07 (2H, s) , 6.92 (2H, 

d, J=8.6Hz), 6.97-7.03 (2H, m), 7.11 (2H, d, J=8.6Hz), 7.26-7.43 (4H, 

m), 7.51 (l'H, d, J=7.2Hz), 7.64 (1H, s)c 

##f!j4 hmmojjm&m^T. i-ar -(i-^^;vjih+-»-[i,r -mv ^ 

m 49% 0 

111.0-111.5 "C (iix^-A^ij->*&#^^). 
25 'H NMR (CDCI3) <5 1 - 23 (6H, d, J=6.0Hz), 2.65 (2H, t, J=8. 1 Hz), 2.91 
(2H, t, J=8. 1 Hz), 4.40-4.48 (1H, m), 5.08 (2H, s), 6.91-7.04 (4H, m), 
7.13 (2H, d, J=8.6 Hz), 7.25-7.43 (4H, m), 7.51 (1H, dt, J=7. 1 Hz, 1.7 
Hz), 7.64 (1H, s) 0 
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l H NMR (CDC1 3 ) 6 2.60 (2H, t, 1=8.1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.08 (2H, s) , 6.90 (2H, d, J=8.6 Hz), 7.11 (2H, d, J=8.6Hz), 
7.27-7.59 (7H, m), 7.75 (1H, d, J=7.6Hz) e 

mmmi 8 o 4-[[2*-(hu >'Ji/^-D^5 i ;i/)-[i,i'-if7^n;w-3-i';i/]^ 
###14 tmuo^m^m^x. 4-[[2' -(b u y ;i/3-P *^)V)-u, r -My 

W 48*„ 

im 143-144 x: mm.x.^)v— ^vyfrzmffiMdo 

15 l H NMR (CDC1 3 ) 5 2. 65 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 5.08 

(2H, s), 6.91 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.26-7.58 (7H, 

m), 7.75 (1H, d, J=7. 6 Hz), 

mffiMl 8 1 4-[(2'-X^-[l,r-lf 7xX;l/)-3— OV)* h^->]^>if> 

y°un>m.^^)V 

m*nrz. w 8o%c 

•H NMR (C»C] 3 ) 61.08 (3H, t, J=7.5 Hz), 2.53-2.62 (4H, m), 2.89 (2H, 
t, J=8.0Hz), 3.66 (3H, s), 5.08 (2H, s), 6.91 (2H, d, J=8.5Hz), 7.11 
25 (2H, d, J=8.5Hz), 7.21-7.31 (5H, m), 7.37-7.42 (3H, m) 0 

f£»Jl 8 2 4-[(2'-X^-[l,r-lf 7x^JW-3- rJl">* b*->3^>if> 
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)V>* h*^^>V>7vrt>m*^)\<fr*mmib&m*%Zi. UK* 51S 0 

fflti 132.0-132.5 *C mm^A ^^+h>*^^^)o 

'H NMR (CDC1 S ) 51.07 (3H, t, J=7.5Hz), 2.57 (2H, q, J=7.5Hz), 2.65 
(2H, t, J=7.9 Hz), 2.90 (2H, t, J=7.9Hz), 5.09 (2H, s), 6.91 (2H, d, 
5 J=8.6 Hz), 7.12 (2H, d, J=8. 6 Hz), 7.18-7.32 (5H, m), 7.37-7. 45 (3H, 
m)» 

mmmi 8 3 4-r_(2' ,3' -v^k-h, r -My x-;i/]-3-t* m * v^i^ 
10 {k&m&nrco w 93*0 

'H NMR (CDCI3) 5 2.13 (3H, s), 2.34 (3H, s) , 2.60 (2H, t, J=8.0Hz), 

2.89 (2H, t, J=8.0 Hz), 3.66 (3H, s), 5.08 (2H, s), 6.90-6.92 (2H, m), 
7.09-7.16 (5H,.m), 7.25-7.26 (1H, m), 7.36-7.42 (3H, m)„ 

15 ^1 8 4 4-[(2* ,Z' -i?*^)V-l\,Y -\f.7^~)V\-l-' OV) * Y^l^ 

h*^^>v>7nrt>M*^)vftiz>mmfc&®&nrco mm 47%. 

146-147 x: (iix?;ir- ^'*}->fr*>nu&)o 

20 'H NMR (CDCI3) 52.13 (3H, s) , 2.33 (3H, s) , 2.65 (2H, t, J=8.0Hz), 

2.90 (2H, t, J=8.0 Hz), 5.08 (2H, s), 6.90-6.93 (2H, m), 7.09-7.16 (5H,. 
in), 7.24-7. 27 OH, m), 7.36-7.42 (3H, m), 

25 i ^mu<D^m^m^T, 4-t HD^>/^>-tf>^a^>m^^;vfc 

frt>^m<k^m*nt^ w 90%. 
mm* 
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l H NMR (CDCI3) 50.93 (3H, t, J=7.4Hz), 1.65-1.75 (2H, m), 2.59 (2H, 
t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.40 (2H, t, J=7.7Hz), 3.66 (3H, 
s), 4.79 (2H, s), 5.01 (2H, s), 6.70 (1H, s), 6.89 (2H, d, J=8.6Hz), 
7.11 (2H, d, 1=8.6 Hz), 7. 24-7.28 (1H, m), 7.34-7.40 (6H, m), 7.84- 
5 7.87 (2H, m)o 

$mmi 8 6 4-[[4-[L(4-7xn;v-2-^T^/U;i/)7 p at!;i/TS/]^^;W 

##^4 tmm<Dj>m*m>T. 4- to [[(4-7 ^)v-2-^tvj m~?u 

10 t>w*nrco mm so*. 

m^c 110-111 x: (mm^)v—^\^>^^>n^) 0 

'H NMR (CDC1 3 ) <5 0. 93 (3H, t, J=7.4Hz), 1.65-1.77 (2H, m), 2.64 (2H, 
t, J=7.3Hz), 2.90 (2H, t, 1=7.3 Hz), 3.40 (2H, t, J=9.2Hz), 4.79 (2H, 
s), 5.01 (2H, s), 6.70 (1H, s), 6.89 (2H, d, 1=8.4 Hz), 7.12 (2H, d, 
15 J=8.4 Hz), 7.24-7.37 (7H, m), 7.84-7.87 (2H, m)c 

miMM 1 8 7 4-[[4-[[(4-7x-;H-f77UJWft^fM7x-M^ 

h * ->3 Oif > "7* a 71 >m * ^ )\> 

20 &W&%f£o « 30%, 

'H NMR (CDCI3) 52.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8.1 Hz), 3.66 

<3H, s), 4.52 (2H, s), 5.01 (2H, s), 6.88 (2H, d, J =8. 6 Hz), 7.11 (2H, 

d, J=8. 6 Hz), 7.31-7.46 (8H, m), 7.89-7.92 (2H, m)„ 

25 »1 8 8 4-[[4-[[(4-7x-;H-f7yjJV)^]^^W7x^W^ 

mmm 4 1 mm<Djf m *m v>t, 4- [ u- c [ u-y x ^;w2-^7 v u ;w 
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JR# 38*. 

m& 156. 0-156.5 *C (rh7th'D77> — 'V* t ih>jfe&P||*fl). 
»H NMR (DMS0-d 6 ) 5 2.38 (2H, t, 1=7.7 Hz), 2.72 (2H, t, 1=7.7 Hz), 
4.56 (2H, s), 5.02 (2H, s), 6.87 (2H, d, J=8.5Hz), 7.11 (2H, d, 1=8.5 
5 Hz), 7.33-7.49 (7H, m), 7.94 (2H, d, J=7.3Hz), 8.02 (1H, s)» 

10 mvto 

'H NMR (CDClj) <5 2.60 (2H, t, J=8. 0 Hz) , 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.14 (2H, s), 6.95 (2H, t, J=8.6Hz), 7.13 (2H, t, J=8.6Hz), 
7.43-7.54 (4H, m), 7.68 (1H, dt, J=7. 5 Hz, 1.5 Hz), 7.75 (1H, dd, 
1=8.5 Hz, 1.8 Hz), 7.78 (1H, m), 7.85-7.93 (3H, m), 8.05 (1H, m). 

15 mmmi 9 0 4-t[3-a-t7f;W7i^;w^ h^r^^>^>y°u/^>m 

>v>7°urt>m*^)ufrt>igtmik&y9&nfZo jr* 93% e 
®& 134-135 "c cmtx^i — 

»H NMR (CDC1 S ) 6 2.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.13 
20 (2H, s), 6.95 (2H, t, 1=8.6 Hz), 7.14 (2H, t, J=8. 6 Hz), 7.42-7.54 (4H, 
m), 7.66-7.78 (3H, m), 7. 84-7. 93 (3H, m), 8.05 (1H, m). 

zs} > -i? > y° a >m * 

25 JKSP 12X. 

'H NMR (CDClj) (51.13 (6H, d, J=6.9Hz), 2.59 (2H, t, J=7.4Hz), 2.89 
(2H, t, J=7.4 Hz), 2.97-3.06 (1H, ffl), 3.66 (3H, s), 5.09 (2H, s), 
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6.89-6.92 (2H, m), 7.10-7.26 (5H, m), 7.35-7.42 (5H, m). 

^^y^yy'u^ym 

mmm4 tmmo^m^m^x, 4-[[2 , -a-^^;vx^;w-[i,i , -t^3in 

5 M-z-^M* y*^^y^yy°urtym*9-)\sfr^mk&W*'&t^ « 

27% 0 

m& 120-121 <c (^x^x-x;w-^iJ->^e»S^). 

'HNMR (CDC1 3 ) 61.13 (6H, d, 1=6.9 Hz), 2.65 (2H, t, 1=8.0 Hz), 2.91 
(2H, t, J=8.0Hz), 2. 97-3.06 (1H, m), 5.09 (2H, s), 6.91 (2H, d, J=8. 6 
10 Hz), 7.11-7.26 (5H, m), 7.31-7.45 (5H, m) 0 

mnmi 9 3 4-[[4-[[^ jm-7 x-jiz-z-^t^/u ;w 7 s y ] 
^ v^-^A^y^tyyunym.^)^ 

4- [ 5PM5- ^ ^;v-4- y xx;v-2-^t V u ;v) x s. / ] * ^ >*t? > ;* # 
15 /~;v^e>^M<b^&#fco tt* 86%o 

Wo 

'HNMR (CDClg) 52.42 (3H, s) , 2.59 (2H, t, 1=8.0 Hz), 2.89 (2H, t, 
J=8.0Hz), 3.02 (3H, s), 3.66 (3H, s), 4.69 (2H, s), 5.02 (2H, s), 
6.89 (2H, d, 1=8.6 Hz), 7.11 (2H, d, 1=8.6 Hz), 7.25-7.41 (7H, m), 
20 7.63-7.66 (2H, m)» 

mmm 194 4-cc4-[[^^jK5-^^;i/-4-7xx;i/-2-^7i/u;WTsy] 

4 1 mmo^m^m v^t, 4- [ [4- [ (5-^ ^;w-:7 x x;p-2- 
V u ;w 7 ^ / ] ;< ^ x ^ h * ^ >-t? y 7° u nym. * ^wfr 

25 ^jSte^^fco JR* 52«o 

m& 113-114 *C (R@SX^lr-A^f>*^Sifel). 

'HNMR (CDCI3) 62.41 (3H, s), 2.63 (2H, t, 1=7.9 Hz), 2.89 (2H, t, 

J =7. 9 Hz), 3.02 (3H, s), 4.68 (2H, s), 5.01 (2H, s), 6.89 (2H, d, 
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J=8.6 Hz), 7.12 (2H, d, J=8. 6 Hz), 7.25-7.41 (7H, m) , 7.63-7.66 (2H, 
m). 

5 N-^^7^U> (57 mg, 0.53 mmol) £ N,N-v?^^;V^Jl/AT= H (5 
mL) K»#U folfc-f-e 60% TKfNfc^hU^A (21 mg, 0.53 mmol) SrflO*. 
feo RfctiL* 30 frfflm.&Vfc.'& ^[M-^P^^^Wyx^W^h^^ 
^>-^>-fun>m^)V (0.15 g, 0.41 mmol) *Kl\Xt^o ELj&R&25MrC 

10 ^mMSSbfc. S^^'J^W^nvb^?^- (IMifV 
^1f->=18:l)T?»$gU Mfc^tt (74 mg, R* 45S) *JStfet&*t b"C 

>H NMR (CDC1 S ) 6 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.02 
(3H, s), 3.66 (3H, s), 4.54 (2H, s), 5.00 (2H, s), 6. 69-6.76 (2H, m), 
15 6.89 (2H, d, J=8.6Hz), 7.11 (2H, d, J=8.6Hz), 7. 20-7.26 (5H, m) , 
7.37 (2H, d, J=8. 1 Hz)» 

9 6 4-[[4-[(^^;w^3i-;i/T5/)^5 1 ;u]7 3in;W^ h*~>]^ 

20 y*^^>^>7un>m*^)Vfrzmmik&m*nfro jr* 45* 0 

122-124 *c (iix?;i^-A^i}->^e.Sifei). 

•H NMR (CDC1 3 ) 6 2.65 (2H, t, J=8. 0 Hz), 2.90 (2H, t, J=8.0Hz), 3.01 
(3H, s), 4.53 (2H, s), 5.00 (2H, s), 6.69-6. 76 (3H, m), 6.90 (2H, d, 
J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 7.18-7.26 (4H, m), 7.37 (2H, d, 
25 J=8. 1 Hz) 0 

mmmi 9 7 4-[[3'-(hh , n4y^f;W-[i,r-if7xr;W-3-<;W^h 
^ ->] ^ >-t? y a /I * *?)V 
4- [ (3' a ju- [1 , i ' - if -7 jc - )V\ -z-i )V) * v =¥ y] ^ >if > 7 a /t >^ 
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(0.80g, 2.1 mmol) <D*$y— )V (5 mL) &&Z$'r h7kFD77> 
(2 mL) mWi&*-%ilst£'&. Tkmit^mi-bVuA (81 mg % 2.1 mmol) £fln 

tl, m&mti&ifaTu 30 frmmwhtco K^m* 0.2 m^mm. ui mu & 

5 0. 80 g Otfttfj) £#fc„ 

'H NMR (CDC1 S ) 61.81 (1H, br s), 2.60 (2H, t, J=7. 5 Hz), 2.90 (2H, t, 
J=7.5Hz), 3.66 (3H, s) , 4.77 (2H, d, J=4.6Hz), 5.10 (2H, s), 6.92 
(2H, d, J=8.5Hz), 7.12 (2H, d, J=8. 5 Hz), 7.34-7.48 (4H, m), 7.52- 
10 7.66 (4H, m) D . 

->] ^ >-fef > rf a /\° >m 

##0>J4 tn«©*»*«ViT, 4-[[3'-(tl FD^y^^JW-D.l'-k^i 

15 ^ 88% 0 

99-100 TC (ft^X^I^A^tVd^Sigl). 
'H NMR (CDC 1 3) 5 2.64 (2H, t, J=7.6Hz), 2.90 (2H, t, 1=7.6 Hz), 4.76 
(2H, s), 5.10 (2H, s), 6.92 (2H, d, J=8. 5 Hz), 7.13 (2H, d, J=8. 5 Hz), 
7.33-7.47 (4H, m), 7.51-7:58 (3H, m), 7.64 (1H, s) 0 

20 mnmi99 4-[[3'-[[(3-7j;i/^4 i ^-i-^vynfcf;i/)r5 7]^^;w- 
[l,l'-t*7i -3--T )V) ;* h * ->] ^ >if > -fa A 

i tmm<D^m^m^T. 4-[[3' -ct HD^^^^w-a, r-t*7x 

£> 4- [ [3' - [ (2, 5-^^V-l - tf D U z?~)V) * - [1 , 1 ' - tf 7 x - ;W -3- 
Jj&itm^T, 4- [[3' -[(2, 5-S^^V-l-fcf D U ^-JW *9\>W-[1. 1" - If 7 

i - ; w -3--Y ; w * h ^ ^ >if > 7 a /\° > * 3=-;Pj&> £ * . 
4-[[3'-(h KD*^/^)-!!, l'-lf7x->3-3-f JW^ h^5>]^>-lf>7 
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Iftjft 185-188 C (BWX^W* 

'H NMR (DMSO-d,,) 5 2.41-2.51 (6H, m), 2.75 (2H, t, 1=7.5 Hz), 4.34 (2H, 
d, J=5.8 Hz), 5.14 (2H, s), 6.94 (2H, d, J=8. 5 Hz), 7.14 (2H, d, J=8. 5 
5 Hz), 7.26 (1H, d, 1=7.5 Hz), 7.38-7. 62 (6H, m), 7.72 (1H, s), 8.41 (1H, 
t, 3=5.8 Hz), 12.06 (2H, br s) c 

nffiM2 0 0 3'-[[4-[2-(^ h+ i/*;^ - ;w ifJH 7x7+^]^ f;W - 
[1 , 1 * - 1* 7 1 -J!/] -3-# 
4- [ (3* 5 JV- [1, 1' -\f. 7 3L-)V\ -3--f )l)*h* v-] ^ >i£ >y D A" 
10 (0.48 1.3 mmol) Ofh7kHD77> (5 mL) &&Z£fr (2 mL) 

mmz^)V7r^>m. (0.15g> 1.3mmol) $r3)P^., £ £ ^M^m^ b U ^ 
A (0.17 g, 1.5 mmol) <E>7jc (1.5 mL) i£f&£2«J;l£:. i^TO^S"? 15 m 

KM^b^^Tk^iD^., wmx^jpTj*mb^:. »m^?r*?5feb^, mjqe 
igsnu Mfc'&tti 0.50 g ifemm ^#fc 0 

15 180-185 xz mm^)v— ^VyfrBntiBik)* 

'H NMR (CDC1 3 ) 6 2.60 (2H, t, J=7. 5 Hz) , 2.90 (2H, t, J=7. 5 Hz), 3.66 
(3H, s), 5.10 (2H, s), 6.93 (2H, d, J=8. 5 Hz), 7.12 (2H, d, J=8. 5 Hz), 
7.42-7.54 (3H, m), 7.59 (1H, d, J=7. 0 Hz), 7.69 (1H, s), 7.79 (1H, d, 
J=7.8 Hz), 8.04 (1H, d, J=7.8Hz), 8.32 (1H, s)„ 
20 ^2 0 1 3'-[t4-(2-^;i/^^->X^;i/)7oc/^r->]^^;W-[l,r-lf7 

xx;i/]-3-#;M?>^ 

7^;*^]* . j * - M7 x;ki -3-^7 >nfr e, mmfc&m 

WM 75Xo 

25 178-181 x: mm^)^— s\3r*)->frz>ni£m)o 

'H NMR (DMSO-d^ 5 2.50 (2H, t, J=7. 7 Hz), 2.75 (2H, t, J=7. 7 Hz), 
5.17 (2H, s), 6.95 (2H, d, J=8. 5 Hz), 7.14 (2H, d, J=8.5Hz), 7.46- 
7.54 (2H, m), 7.58-7.68 (2H, m), 7.77 (1H, s), 7.92-8.00 (2H, m), 8.20 
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(1H, s), 12.63 (2H, br s). 

MMm2 0 2 GPR4 0 7^ h:fc£££GPR4 0 7>^^-X hOXi? 

(1) i^A^^^Aif ^k^^t LfcGP R 4 0 bfeitf G 

5 PR4 07>^~X ^Xi"J-->^feOt^ 

GPR4 0T^Xh43j;t^GPR4 0T>^=fnXbCD^^fi-5fcs6<D 
*&K5rr*fc«&fc:, #380!©fc#«r£fl§V>T, Tyfe-f5R*K«Lfc. 

»«1 W«Ufct: hGPR4 0?iI^^^-^^Tg^O^T 
^SSbfct hGPR4 0t»tfcCHOM* (CHO-hGPR4 0 
10 No. 1 0 4) £3 x 1 0*0/1 0 0 11 1 <DmMti^^n%&5\Z3G;W^> 
Black walled 96 - we 11 plate (Cos tar) i; 

i ft&ttv ioo fj. ir^#ftft co 2 mmmizT—w&mvit. mm^x 

;^>^AII©ISi$FL IPR (Molecular Device) II 

15 F 1 u o- 3 AM (DO J I N) 50/igS21/il DMSO (DOJ I 
N) $e>te^S©2 0%:/>D>^ (Molecular Pro 

b e s ) *Hn^lig'&», 1 0 5 At 1 ©^J!&JlJiiiflf£«inl'fc 10. 6ml©7 
yfe^f/ty^T- CHBSS (Invitrogen) C1M HEPES 
(pH7. 4) (DOJ IN) *2 0mlSBinU ^D^v" F (S i gm 

20 a) 7 10mg£lN NaOH 5m 1 te»#ftS&C±B©HB S S/H 
EPES*»[5ml SJPAS^bfe»«l 0ml *SiDUW»"r-6. 3 Kin*., 
&ftfi*»#£WI«L;fc. »IT/l'-l*<Z>*ttlft*S. ifr&fc*3tefi*»«* 

«JSfc£3fc6**3fcD£Sli:fc. &&m<DMMU±^<D7 y-fe-f A'y7 7-£ 

U 7>^^-Xhitffltl2/i 
M r-U,/l/>B**j* (Kl&B#©i»»&T? 3 ti M) £:/^-M;i#&U m 
KffcFLlPRfctyMft. M-tOffit&mZMhfc'lg:. FLIPRJCT*^ 
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(2) FL I PRT^-fe^©i^m*^Trfn^ h^m^M^^mm 

Trf-x bmn*mih?zfr&<D&&imk&m*. ^sb^&mm&i omu 

10 £&£Jfc-5K:DMSO (Wako) Tfg-^b, ^P#fC±ia©T yfe-T 7 

«HSbfet KGPR4 0^S$^fcCHO» (CHO-hGP 
R40 No. 10 4) , khh7^5>Hl^#5ilI^^^-5ffi^T| 

(CHO-H1) , 43«fc^Mo c k<DCHO«t*^>ttr^^PB^3 0#t> 
L<te4 O^^m^SfiS^M^L-feo £StC> 30/tM r-U/l/>SI 
0CHO-hGPR4Ofcjttn*M$l 0 0%ibfc££©*B*fffi£3?: 
tiJU -e(DM^CHO-hGPR4 0 \zMV 50t>b<tel00 %^±*eafeO> 
20 *ObhhX^5>Hl^*«k^Mo c k0CHOW»C9||^2 5 % 

KKT^mrz-r^mt^^n kgpr4 o#^Trf-^ hiittfc, 
( i ) mmm 1 ^n^ntci^m io.o g 

25 (2) ?Li 60.0g 

(3) n — >x^— J- 3 5. 0 g 

(4) -fe^^V 3. 0 g 

(5) Xy^T ij yM^y^-SVA 2.0g 
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Tf#sn?Hfc-&#f i o. o gt?it6 o. o g&&z$n~y7>?— j- 

3 5.0 g 1 0mm%^y^>7mmZ OmL (if:7^><J;LT3. 

Og) £fflV^ 1 Hi ^ 7 v^aOiSIlTMUm 4 0t«US 

5 ssbfc. #f>tifctf^^ > list, -mt^x ^;w^^^7^tfyifA 

^D^iflfeffitTl 0 0 0 Ml 

( i ) mmm i ^#e»tifcfb^ io.o g 

10 (2)Ht 70.0g 

(3) n->X^— 3=- 5 0. 0 g 

(4) oT^-7 i >^'> 7. 0 g 

(5) XrT'J^^^A 3.0g 

1 -e'&Zntzik-gtm 1 0 . 0 g tXr7 U >i^T^>"}A 3.0g§ 
15 l^tt^>:/><7>7.R?«7 OmL (WmVt^yyy LlsT 7 . 0 g) tl&ft 
Lfc^ i£*£b, ?L«f7 0. 0 g$5<fct£n->7^-^5 0. 0 stm^VTco 

M&m&m.mhTi o o o^oc»^j^#fcc 

20 CHO-Klili»t i|#fcfa«36t4i^|5gD 10% ^'MMm (Invi 
t r o g e n) £r^i?AAF- 1 2igi& (Invitrogen) £/BV>Ti& 
mi-fr* h7>^7i^^3 >^fr'5Hff0tC 1 0 cm 2 M9 4. 5x1 0 5 
1B<0«^«^, 5 %C0 2 ^til^$nfcC0 2 i««^fcT3 7'CTl 5 
ra^±^*bfc. Y^y^y^^B >«L i p o f e c t ami n eKi 

25 (Invitrogen) » ^^#©^C^DX^^fr-p^o i& 

1. 5rn!^a-y$2*MU -^tl^tl fd O p t i-MEM-I^i 
(Invitrogen) S:100/il Mlfe. ^fc. n-^^^-^fc:^ 
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S^^-^Ug, fe^fr^CLipofec tamineMi$6Mli 

M'&, mm^m^v. 2 o ftm^mz&mLfz. c®»op t i -mem 

- IigH!i£8 0 0/! IM^-ta h7>^7x^y 3 >JStl-&t&£:> &£>^£860 
pt i -MEM- I^m^fflV>T?5fe#bfeCHO-KlM^SD^s CO a 
5 «*«K:T6«rM«HIUfc. ig«*g©iSrete, PBS (Invitroge 
n) £ffil>TU>Xbfc^ 0. 05% h U y*» • E DTAM ( I n v 
i t rogen) *ffl^Tf8**U ^^{CTIhIiKL^:„ #£ttfciifflflS©$: 
£«!)5£U igitt2 0 0 p. 1 ifcfcD 5x1 0 4 fl©W^in^i5Ml. 
Black walled 96 —we 11 plate (Costar) fc 
10 l?t*&t)2 0 0tf lf^ftft, CO a #*M§teT-l!feJ&*Ufc. _hfBh^ 
>X7i^>a >tftf£K:T— ®t£fcg^#:£S8g|l,;fc C H O - K 1 
tt«Hf->:?;H£S9raU £©l^©ii»ft;fr;i^7A}i^©^g&£FL I PR 
(Molecular Device) &m V»TSUg b7Co FLI PRfcTi 

15 Ml:TO^FUo-3AM (DO J IN) SrMrT&fcS^ 

fifcbfc. HBSS (Invitroge n) 1000ml fclM HEPES 
(PH7. 4) (DO J IN) 2 0ml*jDjtfc*tt (KT, HBSS/HE 
PESit) IC, ^->F (Sigma) 7 10mg£rlN NaOH 

20 5ml fc*j!mS6kHBS S/HEPES»«5m 1 fcJPAfifc'LfcjMSl 
0ml ^^iob, :®i§t§7yt^;ty77-(!:lL ^l:F 1 uo-3A 
M 50wg^2Ul DMSO (DOJIN) C^HU $f,l:HI©2 
0 # ^;j/D >m (Molecular Probes) ^iD^-®-&^, 10 5 
H 1 O^JfejBJftift&aHnlsfcl 0. 6m 1 ©yy-fe-rny 77- JCSD^., 

25 6****W«Ufc. h7>^7ii/-> 3 >^IbfcCHO-Kltt© 
tf-feKlKfrasWtf^lAft&D 1 00w CO" 2 

BOTvtV Ay 77 — SrJB^Tife^Lfc^ FL I PRfcty hLfc. 
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$mw$m c h o - k i Mjsicsarr > ?mzt *;w/^77-* 

fco • J E-<3!)*S*» 77^"»i (farnesoic acid), 5.8. 
1 1 - e i c o s a t r i y n o i c acid, 5. 8. 11. 14-ei 
cosatetraynoic acid, tH>« (oleic ac i 
d) , U (linoleic acid), U /V>B* d i no 1 

e n i c acid), T5=¥b*>m (arachidonic acid), 
X'fnit^^l^SKeicosapentaenoic acid, E 
P A) , X-f nlH^xS/ffi (eicosadienoic acid), x-f 
ath'Jl>K (eicosatrienoic acid), HnlJ-'N^it 
I>| (docosahexaenoic acid, DHA) , H^iJ-f 
(docosatrienoic acid), 7PI/>K (ad r 
en i c acld),^'J>i(lauric acid) f^lO" 5 
M~l 0- 6 MSn^.rct#^, GPR40SWW5CHO-K1SI1I 

luenft^^. fa**. GPR4oortBtty*>P* l »i» , ewE 

(1) awas*«fctw«i 

N IH-3T3*>£tfB 1 0 4tt«ATCC^&lAtfc. V^Xlt?l$l/3 
jWa&McM I N 6 tt^Jtt (Jun-ichi Miyazaki et al. Endocrinology, Vol.127, 

no.i, P126-132) aa«©t>©&«ffl^fc- ^tlO«K10%FCS^ 

tTDMEMM (Inv i t rogent) T^WO >^;VX> b tefciST 

(2) RN AOffidj^ocfct^ c DNA^ 
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7^XO#iiaIft*©PO 1 yA + RNA <^-D >5ry #ih) lusfrZ? 
>^A^y^T-^m^xmm^R^L'rc 0 mm^-m^S uperScr ip 
t I I (GIBCO BRLt) i#0^Dh3-JH;Lfc^oT 
BUfc^i*, X^y-JVitStLTTE 1 0 0 n 1 

5 V^X£>HMti35lS<E>c DNAH $BB££T r y p s i n-EDTAWl 
«M]SUct, RNeasy mini KIT (Q I AGENft) <D 
7-a7JW;toT t o t a 1 RNA$J*tHiiSUfc. iffltfcRNA 1 
AigtS Superscript II (Inv i t rogentt) ©T-a 
7;H:foT7>^A^fflViTf i r s t strand cDNA§^ 

10 X^y — ;WtfcfgLTTE lOjLtHc^bfco 
(3) TaqManlfflV^i 

m^**cDNA (5ng RNAffil) *3<t«ft4*cDNA (2 5 
ng RNAISS) fc^U iiiplS^^Ta qMa n (Iftfll) Un i v e r 
sal PCR Master M i x (7^7^ WVf *->7rAXi?t^ 
15 >tfcf£#$fc) > GPR4 0t(iJfflTaqMan (l^ffi) Probe Kit 

11~16> hVHtv'XTAX^t/t^^lt) £/BV^ 

^M«Y-a7;Hlfofc. 

T a q M a n (ffift) PCRU AB I PRISM (Ml) 7 9 0 0HT 
20 iH^JMm^^A (77*7-f H;Mt'>7rAX^tA>*^tt) "Cff^, 
^IfcfiMBTaqMan (ffiW Universal PCR Ma 
s t e r Mix (T^^-i hVHti/7f AX?f^>^t) ©7Za 

mm&ffc&KDMMIQT a qManM 7900 HT SDSV7h^7x 
25 7 (777-f H/H^->^fAX^t/^^ft) fc/BWrfrofc. d tf- 
(thGPR40) SfdiPl asraid DNA GPR40) Sr 
/E^7tl 0 7 3tf-/we 1 1 1 0 2 nt?-/we 1 1 £-TC9;5tf3&6,&K: 
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t h»n mm. mm, mmTM, wmizfattmzm^mm&wg® 

M I N 6^fl&^#fc|3ife^^l'iPfiD 1 5 % F C S (Trace Scien 
tific Ltd.), 55/iM 2 -^M^hx^/-;k 1 0 OU/m 
1 ^-^>J>, ^WlOOttg/ml XM/ybY-<y>^tfDMEM 
mtf)Vu-^ % invitrogen) ^m^xmmVTco 9 6*7x;i/?V 

io -hiziy^jimv i o 5 m<DMin6mm&m%, s%co 2 mmzmmts 

nfrC0 2 i%mmZT3 7X:i?3Bmmmi't£ e igi$10%FCS (Tra 
ce Scientific Ltd.), 5. 5 mM tfJV^J— X, 10 0 13/ 
ral^->'JX WlOO/ig/ml X hl/^W-l* v->£-g-tfRPM 
1 1 6 4 0 I n v i t r o g e n) {C^b$ %\z 2 4B# 

15 K^bfeo ^^®:§l(cJ;D^*Lfe^ 10%FCS (Trace Sc 
ientific Ltd.), 1 1 mM ?f)Vzi — X, 1 0 OU/m 1 ^"v' 
U>, &<£tf 1 00/i g/m 1 7, hl/^bT-T~>>^tfRPMI 16 4 0 
(¥)\>u— Invitrogen) T^IRLfejfillfJlgil&^-^JfiltfT 

;i/^^> (bsa) M^ris (4:1, ^;ujt) £»il, s%co z mm\zm 

20 I$nfcCO 2 ^fcT3 7 < CT9 0^ffl (^di6 0^) ^£l*fco 
TO©9 6^i;^l/-h^l 5 0 0 rpm, 5#M^£>b*:^, ig§l_km 

(R I A) fcTfcDfcLfc. (Palmitic a c 

25 id), r-Uy l/>^ (r-linolenic acid) 33<fc£fcrw 
>m (o 1 e i c acid) &£©&J8iIi§]ifr&<&3 0 0/tM~l 0 0 0/iM 

ipA^i^t, m i n §mmz&&^ >7.v>ftwm£t&z\ti$ftfr~3tzo 

■f iMJ|g|#@g^ x^X-T >X U / -7M I N 6 IfiW^^-f >x U 



WO 2004/041266 



276 



PCT/JP2003/014139 



mm 2 -eiB«bTVi§® ogpr4o &%fm&>\z&n\z&< mm vx^z z\ t. 

5 ^^J4 GPR4 0K#T*§fc##8rtBH«ftUB (7^Xhf^ffl) 

t r-GPR4 0 ^m^^TcCUOmmW (No. 104) $3X10 4 i 
/lOO/iLOM^^ipCtfJU Black walled 9 

6 - we 11 plate (Costar) fcl^^fcD 10 0 /iLfa^ 

10 R (Molecular Device) ViTSiJ^Ufc. >&«e&ErFfcIB 
life, F1UO-3AM (DOJIN) 5 0 # g £ 2 1 /z L DMSO 
(DO J IN) ■£*>lzmm<D2 0%^O>H (Molecula 

r Probes) %tiaAM'£r'&, 1 0 5ML©«j|»$»tfcl 0. 
6mL(DT^-fe-m^r7r— [HBSS (Invitrogen) 1L£ 1 

15 M HEPES (pH7. 4) (DOJIN) S2 0mLtjDl/, ^0^1/ 
H (Sigma) 7 1 Omg^lN N a OH 5mLHiM$ & \Z±M<D 
HBSS/HEPES^t5mLSft]^Lfc^l 0mL»LHit 

%.%&mmwL* 1 o i o o u L-ro^a^, c o 2 «m»fcT 1 mmm 

7- &m*>*T$t&i>rzo MmizmiQTz>fc&m$7v-t'(rty7T-&R}^T 
&*<om&tz%r%iis. m,m^>zf)vm^u—h\z^u\^fz a &±©tMa«&ifc 

Vfzm. FL I PRHTft^»i©ttfi*J^^ASg0a&i£L 

25 S/ftftHfU; D> EC 50 #^#mbfco 1 fc^T. 

C*l) 

g p r 4 o fc»-rss«#*isiwfi!s^ffl 



WO 2004/041266 



PCT/JP2003/014139 



277 



it^m^ EC 50 (aiM) 



###12 


o . 


3 2 


W^m b 


0 . 


4 6 




X . 






0. 


1 7 


mmm 6 


0. 


1 6 




0. 


1 3 


nis^i i o 


0. 


8 8 


mmw4 1 


0. 


0 5 5 




2. 


0 



15 ###112 9 tbGPR4 0©M^^Wl|t 

khGPR40*3-HtSDNAiM- (MB^Wt : 6) TOT © J; 5 ft P 

5' >CGTCGACCCGGCGGC*CCCATGGACCTGCCCCCG<3' T^$n5tU rfDNA (g2J!l# 
^: 11) £-fe>7JJt:/^-rT~£LT, 

20 5' >CATCGATTAGCAGTGGCGTTACTTCTGGGACTT<3' $ n« ^ U rf D N A (S2^!I# 
^ : 1 2) ^T>^±>xm^^^ 2 0 pmo 1, 10XA 

dvantage (g^ffiS^) 2 PCR Buffer (CLONTEC 
H) 5/tK 50XdNTP mix (CLONTECH) Ul, 50XA 
dvantage 2 Polymerase Mix (CLONTECH) 

25 1 At 1, WNAilTh hflcDNAS (CLONTECH) 1 At 1 £ 
5 0 # 1 &W»U 1J— T;Hr-T (Gene Amp (Sftffi 

^) PCR system model .9700 (Applied Bi 
o s y s terns) ) &ffl^T9 6^, 1 #n 9 6^3 0#-*6 I'D. 
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3 0#^7 2^> 1 2 0#£3 5~tJ— T ZJVMQfeh, £e>fc7 2*C, 10^1! 

(Invitrogen) £J8Vvr£ a— n >;7*U 5t^iB^J^m^L^:. 
5 PCRX^-^V^a->JeiOViT, ftfllS^mSa 1 I (Mmm , C 1 a 

^ h^ijfflUfc. WStlfctUrK- (l<Jlkb) SpAKKO- 1 1 1^2 &~ 
CiAb, CHOtt©h7>^7xi7e/3>ffl^fc. 
###U 3 0 V^7XJ}^8i*5fe<DGP R4 

10 >^£^<DJ£SiB?!Jtf>t*:^ 

T^Xj^llicDNA (Ma r a t hon-Re adyTM. cDNA;Cl 
ontechtt) SiiilT, 2fl©^7-i > -7- 1 :7^r-f*7— 1 (@S?U# 
13) (@3^ll#^: 14) Sffi^TPCR^^fe. 

PCRtUP y r o b e s t DNA . pol yme rase (^@jt) 

15 Vi, (i) 9 8*0 • lfr<D'&, (ii) 9 8*C • 1 0«>, 5 5*C • 3 0f3\ 7 2"C- 
6 0^4 00©^ (iii)72 c C- 2 #CD#:SR]ft£:fT So fee *t 
ipSg^SrZ e r o Blunt PCR^n-">^ b (I nv i t r o 
gent) 0»Lfc*bT^7X5 H^^^-pCR-B 1 un t (In 
v i t r o g e n&) \Zi? D — ~ >^bfc„ £n£*JigttTOP 10 ( I n v 

20 i t r o g e nft) tiAl/T, ^7X5 hW^D->Ska n amy c 
i n e^-OLBm^M^mnvrco m*<D>7U — >V>m&Wffl&ffiffiV 

n: 1) mnifiV-fe^-iei§raGPR4 Ot^lL &feM 
25 g||£&#:£;*:Ji§M (Escherichia coli) TOP 1 0/Z e r 
o Blunt-mGPR4 0t^Lfc. 

###111 3 1 9y Mi$SI4*©GPR4 0 <Srn— c DNAO^o-- 
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yy MMKcDNA (Marathon-Ready TM cDNA ; C 1 
on tech ft) **fflfcl/r, 2«<0^9<^-. 7?-f*-3 (gB*«# 
4§-: 1 5) Rtfr/?^— 4 (@5^J#^-: 16) SrjB^TP C RSfr&ofc. 
P CRICK* Advantage 2 Polymerase mix (CI 

5 on tech) CO 9 61C • I5h (11) 9 6X5- 10», 7 2<C • 2 

#£5®, (iii) 9 6'C- 10f>, 7 0=0- 2»*2 5@Ofc 7 2"C • 5# 
0#Si*)&£tf&ofc. Kftfe *i«i*TOPO TA Cloning 
Kit (I nv i t rogent) O^I:UfcdbT^7^5 
CR2. 1TOPO (I nv i t r ogenft) (;^0-->yifco Cltl5r 

10 ^Bi«JM10 9 M) KfcXbT, ^n*^^->Samp. 
i c i 1 i n^^LB^TO^T^Ufco fi*<D?n->©aufcH5fl& 

itfifci«. ««GflEe«#«ai/*^HKeK*3- t*-« c dnaie 

£1 (mnm^: 4) £©cDNAi;0S#ffi£nS75ymK?!! (IB 

nm^: 3) mtS«fiI/-fe^^-I6»S r GP R4 0 t«r*Ufc. * 
15 fcflM^IKEscherichia coli) JM10 9/p 
CR2. l-rGPR4 0i:^bfc. 

fc-^lftVDNA&ftiaibT, (IB^J##: 17) TkX$~7 

20 ^^_ 2 (IB5«J#%: 18) Sffl^TPCRStfftoft. PCRlCte 

Pyrobest DNA Polymerase (TAKARA) *J8V>, (i) 9 5«C • 1 ft. 
(ii) 9 5-C • 1 0#> 5 8t-2 0^, 7 2 • 1 ft 3 0 40 0©^. 7 
2t-7WS^^^^ iW«ftl/5 0Wlbfct.O 

^itLT, y^^^-3 (@H?U#^: 19) R^9<*^-4 (BB?!l# 
25 20) SJB^T nested PCRfcfffcofc. J»««*TOP 

O TA Cloning Kit (Invitr ogent) Office L& 
^■oT7 7X5 F^^-pCR2. 1TOPO (Invi troge nft) 
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5 H^D-^amp i c i 1 i n Srg'trL B*E3€Jgtfft*-ejB8lUfc. 

^m^n^T5.ymmm mmm^-. 7) *-&m-r&mmw&n* monkey 

5 GPR40 fctfe* Lfco ££J&!giiteg|fl££*»M (Escherichia 
coli) JM109/pCR2. 1 -monkey GPR4 0 t^Lfc, 
###ll 3 3 AixX^-**(DGPR4 0$3-Hf§cDNA©^D-- 

AAX^-»H I T-T 1 5 c DNAMt LT, ^-fY-l (82 
10 ?U#-5t: 2 1) (@2^J#^: 2 2) Sffl^TPCRmo 

fco PCRtcfS Klentaq DNA Polymerase (£?□ — > 
T^y^) (i) 9 5*C • 2fr, (ii) 98t - 1 0#, 63t - 2 0#, 

72t- 1#£3 5\bKD'&, 7 2*C • 7 #<D#fiSj&£fTfcofco HJfcgL « 
mmm&TOPO TA Cloning Kit (Invitrogen 
15 ft) (DiUl^lCbfe^oTy^X^ H^^^— p CR 2. lTOPOdnvi 
trogent) p — in&^BI J M 1 0 9 (^Mi£) lc 

iAlT, ^7XSl«^^D->4ampici 1 i n £-^tr L B 

Ht5 c DNAIB^lJ (M&mn : 10) 
20 E©cDNA«fcD#£ffi;*nS73/BttB*!l <ga^J#-^: 9) *^*"r-5«f* 
I6»*h amstarGPR40 £fft£Lfc„ 7&tt«&fr&*]|lgr 
(Escherichia coli) JM109/pTA hamstar 
GPR4 0i^lL 

£1*08 5 T^GPR4 0 <Dmmz&mW)?3i s iRNAtAl:<tW7G 
25 PR 4 0-GFPM&&&M<DmmitoM 

&&2;%l<DjjmzTftmVfr. V^GPR4 OiGFPcDgS^SM^ 
CHOgfflJ3S£3 x 1 0 4 /we 1 1 tCT 9 6 ^x^l/— h \Z$. V>T 1 Bi&^ 
L7to HVJ Envelope VECTOR KIT GenomONE 
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™ (EffiMW *m^T, E 1 b a s i r £><D^ (Nature 411 
(6 83 6) , 494-498 (2 00 1) ) K^T^Lfc®*©!^]© 
siRNA (Dharmacontt) (2. 86pmol/0. 5 n 1 
\*S. 57pmol/l. 5nl<Dmm) ft«llftfci||A**6fclH*«bfc. 
5 7^GPR4 O-GFP(D^»O^m^T^-r3lO0X>if-1 > A-f A 
yy^-k-i-lCTfTofco ««±HSttTTHBSS (-f >t>P^» KTife 
0. OlXW^T^tH (3tt^«S*) T5^F«U 2%BS 
A^tyPBS (^iSJi) i:t^n^>^tt 5 0 0«*f5U^ttGF P 

10 «>3>bfc». «fe#L5 0 Ofg^flbfcHRP^fb^^X I gGtriflc 

(icn) s^t, sia7?2^iH-f >^ra^->'3>bfc. TMB 

»J^bfco *©*gjfc, , 7WGPR4 0-GFP^ICHOiMU "7^7 
15 ' iRNA^§m4 0 i 103 (-fe>7»0teIE5iJ# 

: 2 3, T>^>X$lteBa3Wt : 2 4) , m4 0 i 2 5 6 (jz>*m\* 

ih^ij##: 25, r>^>7,mnmmn 2 6) ^Ms^tiaDG 

PR4 0 -GFP©»S*©fiT**l8«)5*lfe. JL©Jli^6m4 0 i 1 0 3, 
m4 0 i 2 5 6^WGPR4 0 58^*«rHWfc*tt«!l*-^S £ <h^^o fco 
20 £0*09 6 =&aflll»K^ i5MIN6^6C-f>X'J >^«B<S5i 

77X3^^*tfcY'?7iIj3«tM I N 6 2. 5mM0EDT 
A&^tPPBSSfflVJT^bfe^ 9 6^xJ^-h»T2Sr^i 
bfeo &mZ4. 5g/l©W-^^tfDulbecco' s Mod 
ified Eagle Medium (DMEM, -f >t? b D^r >$fc) IC 1 
25 5 %0*ii (ThermoTracet) . 5. 5«M 2-*)W7 
hX^/- )\, (-r>tfhay>a) , 20mM HEPES pH7. 3, 1 
0 0 U/m 1 ->U >, 1 0 0 ^ g/m 1 X hl/^ ^^Jnbfcfe 
jBWa*Qfe^bfcK rebs-Ringer bicarbona 
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te buffer. (KRBH, 116mM NaC 1, 4. 7mM KC 1, 
1. 2mM KH 2 P0 4 v 1. 2mM MgS0 4 , 2. 5mM C a C 1 2 , 
2 5mM NaHC0 3 , 2 4mM HEPES pH7. 3)T2HJ^b 
HM, 3 7^5%C0 2 ^TT?3 0#Ha:/W >*rL^— >a >Lfc 0 ±13 
5 ©KRBHt 2 2mM^n-XSr^iPbfcA-/7T— • SUgLfdHftfr 

^W^rr^-va >m<Mfl&lC^&BU 3 710 5%C0 2 ^#T^ 
9 O^TO^LfCo M©±»^(ElxRb> 8CS§##bfco ±fjf<p<D-f 

~>7l±) ^afl^Ufeo GFR4 OmmCHOmm&m^faMMftX 

-f >lit (oleic a c i d) % 'J /— (linoleic aci 
d) , a-'jy P>& (a-l inolenic acid) » r~ x ) SV> 
I (r-l inolenic acid) , T^F>^ (arachido 
n i c acid). DH A\Z& 0 W^Ste-f >X U >^-h#^ift^i6 5>n 
. 15 fee — GPR4 0iC7=fn7,h^^^$^:UU y-)Vm^)V (met 
hyl 1 inolate=l inoleic methyl) (B u 

t y r i c acid) fciW*fc-f >*U >^-t^Sf4^^^^^ofCo G 

pr4 oTrf^x h^tti-r >7,u>^±#^tt*na^H"r^it^e), 

GPR4 0^1g^fcJ:^-<>^'J>^-h#^cD^< tfe-gB^SoX 
20 ^&Z£&mWZftfz<, 

nfoM 7 GPR40 >7> U >^_h#?gtt£D^n-^^tt 

Wife. i«ilIlt©K R B H iCtttS^;^ 0 , 5. 5, 1 

1, 2 2mM\Z&ZX&9*VttmZk* *U^>M (oleic acid), 
25 'j;-;HI(l inoleic a c i d) >X U >#^±#i&14te 

1 1 mMI^±0i|^p-Xi§WT-eSf ^ i W^fc, z\(DZ. 
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tCc 

mwtM 8 s i RNAiAM i n 6 fcfcfr*, nmwz&z^ >x u >#m±. 

*UMI5lCfeV*TGPR4 Ofc»Ws i RNA*r&£m4 0 i 1 0 3#^!> 

fca^£HVJ Envelope VECTOR KIT GenomON 
E^^Tm4 0 i 1 0 3 SiA^ tfcM I N 6 tt^ ItS^ >X U 

»±#iSttfc^ViTW^&fl6*» m4 0 i 10 3iAM I N 6 TfttU ;l/Bfc 
10 (linoleic acid), t-VJWBl (t- 1 inolenic 
acid) tC<k*^>XU>#»±^tt#R»&ttfc<fc'S>fc. — ^> 
yASB^Js i c r amb 1 e II duplex s i RN 

tlWStt^Snt GPR40W, JBJftBlfciS-f >Z 

^ 9 M I N 6 £ OK > X U >»»flS3ifPffl 

7 7^3^itfc , S">Xifli3ttttM I N 6 ^, 2. 5mM(DEDT 
A&^irPBS£^T&#bfc^ 9 6^x;|/^lx~h«V>T2 SK^H 
bfc, &mt4. 5 g/L©^V3-^mDu 1 b e c c o ' s Mod 

20 ified Eagle Medium (DMEM, Ob'hD^lt) CI 
5% 'J^teJBti (TherraoTrace tt) , 5. 5wM 2-pUl/ 
jfjyhXi?/-;!' (OlfhDM) > 2 OmM HEPES pH7. 3, 
10 0U/mL ^-->U >, 100//g/mL X M/^W 5>>^» 
Lfct>©£fflV>£. «BIJI6*afeXUfcK rebs -Ringer bicarb 

25 onate buffer (KRBH, 1 1 6mM NaCK 4. 7mM 
KC1, 1. 2mM KH 2 P0 4 , 1. 2mM MgS0 4 , 2. 5mM C 
aCl 2> 25mM NaHC0 3 , 2 4mM HEPES pH7. 3) *C 
20ifc&Lfc^> 37^, 5% CO 2 ^#T*e3 0^fl^H>+a^-y 
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a ±iB©KRBHk:2 2mM^;Vn-7>^t0bfeA^ 7 7 — 

#bfc. ±t**©^>7JJ >^SterfrI£©-f >X U WA/7yW^h 
5 (77vtA7 7jl/'?'>7a) T^Ufco EHfc^T«i:*5D, M 

mm 4 1 ©{h^tlSsJnkrJ; 0 *ntc&-f >X U >#i&-h#Er&#IS© Btlfco 
3£Bfcftl 1 0 i n vivo fc^tt^ >X U >#f#<fi£ii#/B t«^BT^M 

6 GEfcltfcfrttLfco HJiS0!l4 1 <Dit&m<D 0 . 5 % /f;H!^D-7lit 
10 ^3 0mg/kg©fflf?iaiS4U ^43 0Mfc^-^ (2g/k 

g) ssntfUfc. *ff&i¥k:ra:o. 5%;*^Hz;vn-x©^£&-%-u m 

7 0 7 0$, -Y>XU ><DS!l^^{^^^-f A/T^-fe-f ( [ 125 L] ->3V 

15 u7-r>xux %rasii!E) *;bv>&. ^s^jtesux, mm 

(02, Williams p<=0. 0 2 5) , ttf^«f7^«©-f > 

X U >J:#*I^lC^Ji^:bfc (03, Wi 1 1 i amstfcjt, p<=0. 0 
2 5) o HJ£0y4 l©4fc-&*W«7^ hfc&^T, -f>7U>» 

3 4 (2E)-3-(2-^;^n-4-p< h^ris? 3.-^)72 UJI/^X^l/ 

25 'H NMR (CDCl a ) <5 1. 33 (3 H, t, J=7. 1 Hz), 3.83 (3 H, s), 4.26 (2 H, q, 
J=7. 1 Hz), 6.41 (1 H, d, J=16. 2 Hz), 6.61-6.73 (2 H, m), 7.45 (1 H, t, 
J=8.6 Hz), 7.75 (1 H, d, J=16. 2 Hz) 0 
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4 3 £ ft® \Z UT, (2E) -3- (2-7 D -4- * b * v 7 x ~)W) 7 * <J 

l H NMR (CDC1 3 ) 61.23 (3 H, t, J=7.2Hz), 2.58 (2 H, t, J=7.6Hz), 
2.90 (2H, t, 1=7.6 Hz), 3.77 (3 H, s), 4.12 (2 H, q, 1=7.2 Hz), 6.57- 
6.63 (2 H, m), 7.07-7.13 (1 H, m). 

##0U 3 6 i-(i-7^n-*-tl«n^7x^)^aW>lx^ 

^ 83%„ 

'H NMR CCDC1,) 61.23 (3 H, t, 1=7.2 Hz), 2.58 (2 H, t, 1=8.1 Hz), 
2.89 (2 H, t, J=8.1 Hz), 4.12 (2 H, q, J=7. 2 Hz), 6.51-6.56 (2 H, m), 
7.01-7.06 (1 H, m)o 

##0>J1 3 7 (2B)-S-tt-fOP-4-tHn+3/7x^)7^'J)l«^ 

'HNMR (CDC 1 3 ) 63.83 (3 H, s), 5.99 (1 H, br s), 6.33 (1 H, d, 1=16.1 
Hz), 6.79 (1 H, dd, 1=8.6, 2.4 Hz), 6.94 (1 H, d, 1=2.4 Hz), 7.53 (1 H, 
d, J=8.6 Hz), 8.05 (1 H, d, 1=16.1 Hz). 

##0913 8 8-(HDn-4-kHn^^7x^W 7aW^^ 
20 ##«4 3fcW*fcUT, (2B)-3-(2-^DD-4-bFP^^7xX;W)T^U 

■HNMR (CDC 1 3 ) 6 2.62 (2 H, t, J=7.9Hz), 2. 99 (2 H, t, 1=7.9 Hz), 
3.68 <3 H, «>. 4.95 OH, s), 6.67 (1 H, dd, J=8. 3, 2.6 Hz), 6.87 (1 H, 
d, J=2.6 Hz), 7.10 (1 H, d, J=8.3 Hz). 
25 ###J13 9 ^7xX^nKM,3-f7y-Ar!-7S> 

2-^OD7-feV-7^/ > (4.45 g, 28.8 mmol)i:N-yPtf)V^C7kT 
(3.40 g, 28.8 mmol) (DX^;^ (50 mL) Mltb'J^ (3.07 g 

37.4nuool) 1.5 l*Wtt«««Lfc. Hffl**<3 
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it&m (5.64 g, 92X)£aR«*Sfi£LT#fc. 

'H NMR (CDC1 3 ) 61.00 (3 H, t, J=7.2Hz), 1.60-1.78 (2 H, m), 3.19- 
3.29 (2 H, m), 5.38 (I H, br s), 6.70 (1 H, s), 7.25 - 7.41 (3 H, m), 
5 7.77 - 7.81 (2 H, m). 

14 0 N, 5-v?^^JW4-^oi-;V-l, 3-^T V-;V-2-T^ > 
###| 13 9 tlnlilfCUT, 2-^D^-l-7i^^D/0-l-t>i 
^;^^-^^T^6>^jSYb-&^^ilfe^i:bT#feo JR* 57*. 
L H NMR (CDCI3) 6 2.40 (s, 3 H), 2.85 (d, J=3. 3 Hz, 3 H), 5.79 (br s, 1 
10 H), 7.26-7.31 Go, 1 H) , 7.36-7.41 (m, 2 8), 7.56-7.58 (m, 2 H) c 

###j 141 4, 5->>* ^;1/-n-^d tr;v-i, 3-^Ti/~;w-2-y 5 > 

###11 3 9izmWzVX, 3-^D^E^>-2-^->tN-^Utf;^^-^l^ 
7*>&:&Hfc^fc&**fiil8ft£bT#fc. JR* 19X. 

'H NMR (CDClj) 6 0.97 (3 H, t, J=7. 0 Hz), 1.58 - 1. 70 (2 H, m), 2.10 
15 (3 H, s), 2.18 (3 H, s), 3.15 (2 H, t, J=7.0 Hz), 4.89 - 5.07 (1 H, m) B . 

nvivttvurfrzmmik&m&n&tiii&zv-z'&it. ®.m 23*. 

'H NMR (CDC1,) 6 0.97 (3 H, t, J=7. 4 Hz), 1.57 - 1. 70 (2 H, m), 2.40 
20 (3 H, s), 3.17 (2 H, q, 1=7.4 Hz), 5.23 (1 H, br s), 7.25 - 7.31 (1 H, 
m), 7.36-7.41 (2 H, m), 7. 55-7. 59 (2 H, m) c 

##Mi 4 3 4-[[p<^;K4-^ai-;p-i, 3-^7 V— ;i/-2— (MTk;}*?~ 

H-*?-)\<-A-7 x.ZL)l>-\, 3-^7V— ;i/-2-7^> (1.67 g, 8.8mmol) 0) 
25 (f,N-y^fWA75 H (25 mL) mWi\Z 60* sMMb^hU^A (350 mg, 
8.8mmol) ^JO^T 30 ^mj^bfc©^, 4-C7n*:*^)l,)&m.mM*7-)l> 
(2.1 g, 9.2 mmol) ttaX.it. »-&«I**»T? 1. 5 WHWaH^Ufc©*, Rjfcift 
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i$v'U^M7A^DY^77^- (A^Ft>/fSIX^H:l) -vm 
«U igtMik&M (2.6 g, JR* 86*) SfM^tttifc. 
'H NMR (CDC1 3 ) 6 3.08 (s, 3 H), 3.90 (s. 3 H), 4.85 (s. 2 H), 6.75 (s, 
1 H), 7. 27-7.43 (m, 5H), 7.86 (dd, J=8.4, 1.4 Hz, 2 H) , 8.02 (d, 1=8.4 
5 Hz, 2 H)„ 

frtfiT, 4- [ [* (4- 3-^T V-;V-2-f ;W75/]^ 3: 

(2.06 g, 6.1 mmol) 0fh7tFP77> (30 mL) «iC 
10 0.9 M TfciMfcSM s jy^)V7)VB.-^7A^\^>mW (30 mL^ 27 mmol) £ira 
MStfiT 2 ^ff B 13l^ bft©^ , M^blJ^A-f-TjCM) (8.7 g, 
27 mmoD^in^TSMlfl^^b^o 3if££r^U m 

S^U^^k^A^nvh^^- (A+D->/llif^l:l) T*t 
SSU %m\k-&m (1.9 g, 98X) ^SM*tbT#fc. 
15 'H NMR (CDC1 3 ) 6 3.07 (s, 3 H), 4.67 (d, J=5. 8 Hz, 2 H), 4.77 (s, 2 H), 
6. 72 (s, 1 H) , 7. 23-7. 42 (m, 7H) , 7. 83-7. 89 (m, 2H) „ 
###J1 4 5 4-[[X^;K4-7a:-;i/-l,3-^TV-;W2— r;V)T^y]7<.^ 

20 >frzmmik&m*nm*WLmthxmtz. a w.m 60* o 

l H NMR (CDC1 3 ) 61.24 (t, J=7. 2 Hz, 3 H), 3.52 (q, J=7. 2 Hz, 2 H), 
3.91 (s, 3 H), 4.83 (s, 2 H), 6.72 (s, 1 H), 7.24-7. 44 (m, 5 H), 7.82- 
7.86 (ffl, 2 H), 7.98-8.02 On, 2 H), 

4 6 [4-[[x^;K4->'ai-;i/-i ) 3-5 1 T\/-;v-2— r;P)Ta/]^> 

25 M7x-JW^^/^ 

4 4<hlnUiKLT, 4-[[X5 i ;K4-7a:3i;l/-l ) 3-^TV , -;W2-r 

W 695K. 
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'H NMR (CDClg) 61.23 (t, J=7. 1 Hz, 3 H), 3.51 (q, J=7. 1 Hz, 2 H) , 
4.69 (d, J=4.8 Hz, 2 H), 4.76 (s, 2 H), 6.71 (s, 1 H), 7.24-7. 39 (m, 7 
H), 7.83-7.87 On, 2 H). 

&mmi 47 4-[[(4-yjc^;i/-i,3-^Ty~;v-2--i';i/)(^'Dt!;i/)T^y] 
m%m 143 t^mtcbT, 4-7oi^i;w-n-^d tr;i/-i,3-^T x /— )v~i-t 

'H NMR (CDC1 3 ) 6 0.93 (t, J=7. 7 Hz, 3 H), 1.64-1.74 On, 2 H), 3.40 (t, 
1=7.7 Hz, 2 H), 3.91 (s, 3 H), 4.85 (s, 2 H) , 6.72 (s, 1 H), 7.23-7.42 
10 (m, 5 H), 7.82-7.85 (m, 2 H), 7.99-8.01 On, 2 H). 

###11 4 8 [4-[[(4-7xrL;w-i,3-^TV > -;i/-2-r;0(^ , ptf;w)T^y] 

14 4 4-[[(4-7x-Jhl,3-?ry-JM-^ ;P) 

15 fco JRi^ 67«. 

'H NMR (CDC1 3 ) 50.93 (t, J=7.4Hz, 3 H), 1.62 (t, J=5. 8 Hz, 1 H) , 
1.64-1.74 On, 2 H), 3.40 (t, J=7.7Hz, 2 H) , 4.69 (d, J=5. 8 Hz, 2 H), 
4.79 (s, 2 H), 6.70 (s, 1 H), 7.24-7. 39 On, 7 H), 7.84-7.87 (m, 2 H) D 

20 5/ J , *^jW5fcjMH»*^;> 

#%0>J 1 4 3i»LT, N, 5-5?*^;V-4-7 3-^7^-^-2- 
75 >^ tt#fe. ft* 96X. 

'H NMR (CDC2 3 > 5 2.42 (5, 3 H), 3.03 (s, 3 H), 3.91 (s, 3 H), 4.75 (s, 
2 H), 7.26-7.31 On, 1 H), 7.36-7.41 On, 4H), 7.62-7. 65 On, 2 H), 8.01 
25 (d, J=8. 3 Hz, 2 H)» 

###!1 5 0 [4- [ [ / (5-^ ^;M- 7 , 3-?7 )V-2— t )V)T 

0^11 4 4tmW"L~i:^ 4-[[^^;K5-^^;P-4-7o:^;^-l,3-^Tl/ 



WO 2004/041266 



PCT/JP2003/014139 



289 

mm 92% 0 

'H NMR (CDClj) 62.42 (s, 3 H), 3.02 (s, 3 H), 4.68 (s, 4 H), 7.26- 
7.41 (m, 7 H)> 7.64 (d, J=7.5 Hz, 2 H). 
5 ###J 15 1 4-[[(5-^?;W4- > 7x-;V-l, V— )]/-%-' f ;v) (^O tf 

##0U 4 3 fcR&ICbT, 5-^^-4-7 x-JH-^n tr^-l.S-^TV 
-JV-2-75>^5^i^ll^i^ili:UT#fc, W 79* 0 
l H NMR (CDClj) 60.92 (t, J=7.4Hz, 3 H), 1.66-1.72 (m, 2H), 2.41 (s, 
10 3H), 3.32-3.37 (m, 2 H), 3.91 (s, 3 H), 4.77 (s, 2 H), 7.26-7.41 (m, 
5 H), 7.61-7.63 (m, 2 H), 7.98-8.01 (m, 2 H)» 

###J 15 2 [4- C [ (5-* x ~)l>-\ , 3-^T V-JW2-< )V) W P fcf 

14 4 tlnlitb^ 4-[[(5-^^;W4-^i~;V-l, 3-^7^-^-2- 
tbtftft. W 78X. 

l H NMR (CDCI3) 60.91 (t, J=7. 4 Hz, 3 H), 1.57-1.72 (m, 2H), 2.41 (s, 
3 H), 3. 32-3.37 (in, 2 H), 4.68 (d, J=5. 8 Hz, 2 H), 4.70 (s, 2 H), 
7.24-7.41 (m, 7 H) , 7.63-7.65 On, 2 H)» 
20 #5£0iJl 5 3 3-[[*3 1 ;H4-:7x-^-l,3-^yy-;W2--f ;W75/]^? 

25 'H NMR (CDCI3) 6 3.08 (s, 3 H), 3.91 (s, 3 H), 4.83 (s, 2 H) , 6.74 (s, 
1 H), 7. 25-7.44 On, 4 H), 7.58 (d, J=7.7Hz, 1 H), 7. 85-7.88 (ra, 2 H) , 
7.96-7.98 (m, 1 H), 8.03 (s, 1 H)„ 

&zmi 54 [3-[[;>wi'(4-:7x-;i/-i,3-^rv / — jv-z-< r;W7s 
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m^mi 4 4 tmmzvT, 3- a^^jv (4-7 i-^-t v~ju-2-^ 

JR* 95S„ 

5 l H NMR (CDClj) 6 3.09 (s, 3 H), 4.69 (d, J=5. 8 Hz, 2 H) , 4.78 (s, 2 H), 
6.73 (s, 1 H), 7.24-7.40 (m, 7 H), 7.85-7.88 (m, 2 H). 
###11 5 5 4-[[(4-^jc-;U-1,3-^TV-;1'-2— f;W?t]^fM^If 

##tm 143 tin]^^bx> ^i^Hj-fy 1 /- ;i/-2-^^--;ui: 4- 

79Xo 

'H NMR (CDCI3) 63.90 (s, 3 H), 4.54 (s, 2 H), 7.31-7.45 (m, 4 H), 
7.49 (d, J=8.3Hz, 2 H), 7. 86-7.90 (m, 2 H), 7.96-8.00 (m, 2 H)„ 

###)i 5 6 [4-[[(4-7 x-;v-i, s-^yy-jw-f jW^t] 7 x 

15 ~)V\ 

##0!ll 4 4 fcHfllKLbT, 4-[[(4-7x=JW,3-f7V-W- OU)^ 
*]^5 t JW5^AStt^5 1 JVA>e.*filft;'&«*eft*&5|ctbX#fc. «K* 85X 0 
l H NMR (CDC1 3 ) <51.67 (t, J=5.4Hz, 1 H), 4.51 (s, 2 H), 4.67 (d, 
J=5. 3 Hz, 2 H), 7.26-7.44 (m, 8 H), 7.89 (d, J=8. 1 Hz, 2 H). 
20 ###1157 N-(4,5->?t HDt7 Kl. 2-d] [1. Sj^TV— ;l*-2-f JW7D 

2fc#T> 4, 5-i?t: KPt7 h [1, 2-d] [1, 3]^7l/-;h2-7.5 > (1.50 g, 
7.4 mfflol) <Z>fcf>;^> (20 ml) #*te4ftflsyo hf tf-=;Kl. 03 g, 11 mmol)£ 

77^- (^\^>/Sfmx^=3:l) T*!SIU mmit-SW (1-75 g, JR^ 
91*) ^*iLT#fc. 

'H NMR (CDCI 3 ) 61.14 (t, J=7. 5 Hz, 3 H), 2.33 (q, J=7. 5 Hz, 2H), 
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2. 96-3.09 Ob, 4 H), 7.18-7.28 (m, 3 H), 7.71 (d, J=7. 5 Hz, 1 H) 0 
###| 15 8 N-^P tf;W4, 5->?fc h [1, 2-d] [1, 3] V—JV-l-T 

5 > 

*»T, N- (4, 5-^ kFDt7b[l, 2-d] [1, 3] V — >>l^-2 — T )V) 7uK> 
5 75H (1.70 g, 6.6 mmol) 0Th7k^O77> (30 mL) mWL\Z 3jc*flSU 
^>7A7J1/5^A (749 mg, 20 mmol) &Jn*.T^mT 3 mmfflfrVTc. Wt 

h u vk-t-mnm 0.6 g> 30 mmoi) znuxTmwe i mmtmvtco ^ 

(^D->/ftX?;H:l) TfitgSU iglMrt:^ (1.32 g. JR* 82%) « 
10 ^fe!^*tbT#fc. 

'H NMR (CDC1 3 ) 60.99 (t, J=7. 5 Hz, 3 H), 1.62-1.76 (m, 2 H), 2.83- 
2.88 (m, 2 H), 2.99-3.04 (m, 2 H), 3.20-3. 26 (m, 2 H), 5.26 (s, 1 H), 
7.10-7.26 (m, 3H), 7.70 (d, J=7. 9 Hz, 1 H)„ 

###ll 5 9 4-[[4,5->'t Fn±^b[l,2-d][l,3]^yy-;W-2-f;i/(-7°a 

15 Hji/)Ts/]^^;w^mw^^;i/ 

##0!ll 4 3 t!^ll:LT> N-^Dt°;i/-4,5->?t: HDt7b[l,2-d] [1,3] 
? 7 V*-;i/-2-7 5 >^ S t UTtlfc. W 78%. 
'H NMR (CDC1 3 ) 50.93 (t, J=7. 5 Hz, 3 H), 1. 63-1. 73 (m, 2 H), 2.82-2.88 
(m, 2 H), 3.02 (t, J=7.8 Hz, 2 H), 3.38 (t, J=7. 8 Hz, 2 H), 3.90 (s, 3 
20 H), 4.81 (s, 2 H), 7. 09-7.26 On, 4H), 7.41 (d, J=8. 1 Hz, 2 H), 7.99 
(d, J=8. 1 Hz, 2 H)» 

###|1 6 0 [4-[[4,5-^bFD^-^h[l,2-d][l,3]^TV-;P-2— T;K^ 
###|1 4 4il^im^bT^ 4-[[4, 5-5? t HDt7 h[l,2-d][l,3]?7^ 

wmthTnrz, nam 63%. 

'H NMR (CDClj) <5 0 - 93 (t > J=7.4Hz, 3 H) , 1.63-1. 73 Cm, 2 H), 2.82-2.87 
On, 2 H), 2.99-3.04 (m, 2 H), 3.35-3.40 (m, 2 H), 4.68 (d, J-5. 1 Hz, 2 
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H), 4.75 (s, 2 H), 7.09-7.40 (m, 7 H), 7.78 (d, 1=7.5 Hz, 1 H)o 

16 1 4-[[(4, 5-5?jWU-1, l-^7>S—)V-%-' C/a fcf;P)T i= 

14 3 tR*CLT, 4, 5-^^^;i/-N-^D fc?;i/-l, 3-^7 \A- ;i/-2- 
5 7 5>*i63EJB<b^***tfe«I«*i:bT#fc. JR* 68%. 

'H NMR (CDClj) 60.88 (t, J=7. 4 Hz, 3 H), 1. 56-1.66 (m, 2H), 2.12 (d, 
J=0. 8 Hz, 3 H), 2.18 (d, J=0.8 Hz, 3 H), 3.25-3. 30 (m, 2 H), 3.90 (s, 
3 H), 4.71 (s, 2 H), 7.33 (d, J=8. 5 Hz, 2 H), 7.96-8.00 (m, 2H)„ 

16 2 [4-[[(4, 5-^pWU-l, S-^Tl/— ;p-2— OV) C/d t!;W75 

io n^M^zc-M^ 

144t IT, 4- [ [ (4, 5->> ;* ^-1 , 3-^T V — — f 

UT#feo J» 6385. 

'H NMR (CDC1„) 50.87 (t, J=7. 4 Hz, 3 H), 1.56-1.66 (m, 2 H), 2.13 (s, 
15 3H), 2.18 (s, 3 H), 3. 25-3.30 (m, 2 H), 4.64 (s, 2 H), 4.67 (s, 2 H), 
7.24-7. 33 On, 4 H). 

#%#!1 6 3 (2' , 6' -^^^ t*7 i-;H--f JV) ^ ^ ; - JP 

^--?U*zy^-)V)*$;— ;K5.00 g, 32 mmol), (2, 6-^^^^^ai^i 
;i/)2tfd>m (5.77 g, 39 mmol). M&^hU^A (10.2 g. 96 mmol) <£ h;P 
20 x>-^^y-;i,-7K (5:1:1, 210 mL) fcJBHBU TJW>tiUm 

h iJ 7i^*X7^ >/t7^>?A (1.85 g, J. 6 mmol) &tiD%.ft 0 

iaxmm^)w^mvito &mm&*$£\ nm&mmviz. mm&^vxitf 
M^j^^u^h^^y^— (^\^>/^x^;i/=7:3) t?i*jhu mmo: 

25 (4.44 g, mm 65*) $efet*tLT#fc. 

'H NMR (CDC1 3 ) 5 1.69 (1 H, t, J=6. 0 Hz), 2.03 (6 H, s), 4.76 (2 H, d, 

J=6.0 Hz), 7.09 - 7.19 (5 H, m) , 7.43 (2 H, d, J=8. 1 Hz). 

###ll 6 4 3-(4-((3-7acy^^>^;l/)^v-)^^— )V)~?un>- h 
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JR3*5 95 %o MS 330.1 (MH + ) 0 
5 ###|16 5 (lZ)-N-t:HD^'>-3-(4-((3-y3iy^->^>^JW^+^)7 

k FD^v7^>M&(l.05g, l5.1mmolh h U ^)V7 5 ><3. 0ml, 
21. 5mmol) OS^^^V^^**^ H (30ml)!R»«*&irc 30 #|HI«#tk 3- 

(4- ( {z-y >*J)V) Or* *y) ? x x;0 A° > x h u ;Mo. 5g, 

10 1. 52mmol) *M?tf- 0 ^(DM^M* 70^7? 18 Bfr|HHi#tk jRjg»tt£IH»X 
MS 363.1 (Mtf). 

15 ###116 6 l-(tert-"7b^F'>*;i/#x;W-3-t \*U*zs > b* 

i-(tert-^b^->^;^-;u)-iH-r >H-;i/-3-^Jl/#>m^^XX^ 
;K2.5g, 9.08BBOl)©*6*T"h5kHn7^>(40iiO»«?fc3!K?&T, 1.5M-5> 
-f V^5 i ;i/2K*^b7;i/5X^AhJl'X>»«[(14ml, 21mmol) SrUn^. 2 I5MJJI 
20 ^Ufc. KJfc»«Efc*X>M;ic»&£;6n&, lEB&X^-eJfttH, Mth'J"? 

(2.3g, 100%)£^fi^K4&£LT#;fc. 

'H-NMR(CDC1 3 ) <5 1.67(9H,s), 4. 84 (2H, d, J=6. 0Hz), 7. 14-7. 38(3H,m), 
7.58(lH,s), 7.64(lH,d, J=7. 5Hz), 8. 13 (lH.br d, J=8. 1Hz). 
25 6 7 2-k HP^v'^^H-^ h=^* h^>>-l-^>W7i> 

###11 6 6 iNHI^UT, 3-* h^>* f^y-l-^>W7x>-2-)!j 

;p#>ife^^;px^x;i/«fco*e^4fe(9ix)sgfe^»«%tbT»fc. 

■H-NMR(CDC1 3 ) <5 2. 72 (1H, t. J=6. 6Hz) , 3.68(3H,s), 4. 80(2H, d, J=6. 6Hz), 
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5. 11(2H, s), 7. 30-7.43(2H,m), 7. 66-7. 82 (2H, m) . 

6 8 2-kHo^y^f;H-(2-^9 1 M>v?;i/^>')-l-^>^ 

###J1 6 6 tiHHLT> 3-(2-^^;^>v?;i/^-^-»-i-^>>/^^ 

•H-NMR(CDC1 S ) 6 2.42(3H,s), 4. 50 (2H, d, J=5. 2Hz) , 5.17(2H,s), 7.10- 
7.82(8H,m). 

##0816 9 (2' ,6' -S^^U-6-* h^^t*^ain;l/-3— <)\>)*&;-)V 

io safir 199 msm%m 200 £i*gitiic lt, mmih&m&m&m 

^tlTftfc, JRJ* 76%o 

'H-NMRCCDCl,) (5 2.0K6H.S), 3.74(3H,s), 4. 65 (2H, d, J=5. 2Hz) , 
6.97(lH,d, J=8.4Hz), 7. 03 (1H, d, J=2. 2Hz) , 7. 06-7. 24 (3H, m), 
7.35(lH,dd, J=2.6 & 8.4Hz). 
15 #%0U7O (2* ,6' -S?*3\>!,-4-* h^rv-Hy ain;l/-3-f;V) y -;|/ 

^j&-r&##0yi 9 9Rtx##^j2 o o tng«fcUT, mmik&m&m&m 

titLT#fc„ iRSfe 82%. 

l H-NMR(CDCl 3 ) 6 2.03(6H,s), 2. 37 (1H, t, J=6. 6Hz), 3.92(3H,s), 
4.71(2H,d, J=6.6Hz), 6. 94 (1H, d, J=8. 8Hz), 7. 02-7. 22(5H,m). 
20 ##0017 1 (2E)-3-(4-^>^;i/^>-2,6-^y h^->^oc-;W^O^> 

4-t HD^'>-2,6-y^ h + M>X7^rt H (1.0 g, 5. 49miio1) , ^> 
^T^n— ;K0.65 g> 6. (Hanoi) &&ZShV^^)V*X7J > (1.5g, 
7.41mmol) ©5=- h 9 k F □ 7 9 > (120ml) #8tte 1, 1' -(7yi?*)l/!j?-;W 
25 3?fcT^U$>> 0.8 g, 7.13mmol) £4>*lf^ijQ^ 18 B^Rfl^kfc. 

•R**fcS?x^x— ^;Kl20ml) £Jn*., ^mLx^W%^jgS»JLT, 

>=2 : 3~1 : 1) M>yM^y-2,6-y^ F+y^>X*7^ 
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ft F(i.2g)&wm&%£&£vxmzo —is* i?i^*^*;ffRifjn 

7>T)H\Ag, 4.91mml)^J;tJ?60%7j<^b^-hU"j7A(0. 17g, 4. 25mmol)e>T- 
I>7kHD77> (40ml) .»tt*^TlO^|W«j^bfc B :©||H 4-^> 
5?;W*^3/-2. 6-5? * h^i/^>X7Jl/jh b* (1. 2g) &Jn*., ^l'^Tf#m 
5 5RtWa#b&. SlS»S9t*»ttX5 i ;i/T?»5Rb, #X>Bfejc»»u 

bfco #6ti^«JS*^x^;i/x— 5 t ;i/-^iJ->-c?Jfe^b, 3fe»ffr&<» 

(1.2g)**IS6f8&fcbT»;fc. jR^ 64%. MS 343.1 (MH + ) 0 

###11 7 2 (2E)-3-(4-h b^y^-)V) :/n/1>$X 

io ^;uxx^;i/ 

3- (4-^ >*J)\>tt is-2, 6-^ h^>/7i x;i/) ^ n ^. >^x^;i/X7. 
(1.2g, 3.50mmol)*34;^10%A 0 ^>?'i7A-^(0.40g)CDX^y-;P(30ml)<i: 
Tb5hHn77> (30ml) ©^M^tK^IBMT> g^T? 18 ftMft&b 
fc iiSIgiJUt, atfflc&ttEEttlttU «JSfl^*b(800mg);&fcfe*Sil£b 
15 T#fc. -JR* 90% o MS 255.1 (MH + ) D 

#%0fll 7 3 3-(2,6-v > 7Jl'^a-4~>. b^^7x^)7DA>tX^H 

5?X^;p*;*3fcy WKX^lOlX^a 34g, 10. 4mml)*3£££ 60%7jcf^fc 
^-b'J^ACO.SSg, 9.50mmol)£>-xb5h KD77> (40ml) i§il££}k&T 10 
20 #M«#bfc. Jl^^tc 2, 6->?7;^a-4-^ h^y^>X7;i/fb F 
(1.5g, 8.71mmol)*in^-> ^jafC*T#Mb^^6 4 B#|ig&#bfc. 

D7h^77^- OffKx^;W : 1 : 10-1 : 5) ICfaU 

25 T?###|l 7 2 £l^*fcfcbTS«»7C£frV^ «lflS'&*(l. l'7g)*^IH5«ltt 
#!<hbT#£:. iR* 52%o MS 245.0 (MH + )„ 

mmmi 7 4 3-(2 > 6-^7;i/tn-4-kFn+y7x-;i/)7n^>ix^ 
xt,t-;u 



WO 2004/041266 



PCT/JP2003/014139 



296 

3-(2,6-v ? ^;^a-4-^ h + xZJW ^D/^ >®X^XXf JV (1 . 1 7g, 
4.79mmolK A (1. 9g, 14.2mmol), ? >9^— ;Kl. 7ml, 

9. 80mmol) ©>^DD^ >^ (20ml) SJdcJfcTa* 4 l^fW«Msb&. 

1 : 1 0-1 : 5) l£f*U «BflS-W»a.Og)**Mi«l««Ii:bT#fc. 
^ 91 %o MS 230.9 (MH + )„ 

17 5 (6-^ > ' , 6 ' -v 5 ^ £ 7 ae ~;l--3-f )V) * 

io ^y— ;v 

w&tz>m^mi 9 9Sl^##^j2 o o i^#^bx> tmtt&m&m&iA 

^itLWc, JR* 37% 0 

'H-NMR(CDC1 3 ) d 1 . 56 (1H, t, J=5. 6Hz) , 2.04(6H, s), 4. 65 (2H, d, J=5. 6Hz) , 
5.03(2H,s), 6.96-7.44(llH,m). 
15 ###!)17 6 (2,6->?yx^;V7i-;i/) [4-(l,3-> > ^-^V^>-2-t'JV)^in 

7^y.OA (1.20g) Sr-xh^t: Fn:7^> (50mL) ^"e^U<^#?Sif 
3$m (lOmg) £2jdA> 2-(4-^D^r7ac-;i/)-l, 3-'WV5> 

do. og) ssiBT?»Ttft. i*Ts»Ttfc, R«fe§i^mr^ti 

20 iffc:&, 2, fi - >X7 JVf h H (5. Og) ©f h 7 k H O 7 5 > 

(20mL) mWL& OWmTVfto i»T»T«* RIBjg^»M»K:B5bT* & 

ic i ^€^i?^c ^j5S^%^isfp4iL^T> : &^^A7j<^^^ mm 

7 Lift: . 8t^X^;U-'\^-iJ-> (^«lfri : 9^e»7 : 3 
25 *T?^7yX>h) T?JRWrSC:£lC«ktK mm<k&® (9. lOg, JR* 
73%) SfgWtbTffc. 

'H NMR (300 MHz, Chloroform-D) <5 : 2. 14 - 2.23 (1 H, m), 2.26 (6 H, s), 
3.97 - 4.19 (4 H, m), 5.79 (1 H, s) , 6.35 (1 H, d, J=4. 1 Hz), 7.03 (2 
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H, d, J=7.5 Hz), 7.05 - 7.2(1 H, m), 7.29 (2 H, d, J=7. 7 Hz), 7.35 - 
7. 45 (2 H, m) . 

#%0»J1 7 7 (2,6-^/^7x-JW [3-(l,3-^^V^>-2-f;lx)7xn 

5 17 6 tmmz LTmmik&w&mc w : 74* m&mvtm) » 

l H NMR (300 MHz, Chloroform-D) <5 : 2.17 (1 H, d, J=4.3Hz), 2.27 (6 H, 
s), 3.87 - 4.23 (4 H, m), 5.77 (1 H, s), 6.25 - 6.4 (1 H, m), 7.0 - 
7.55 (7 H, m). 

###11 7 8 [4-(2, 6-^ JK>^) 7 x-Jl/] / 
10 (2, 6->?^^7i^W [4- (1 , 3-v^* V 5 >-2— f )V) 7 x * * J — 
)V (7. lOg) , ^DDhiJ^^->7> (10. 8 g) , 3V4k±hW& (15.0 
g) , T-fe h U;p (50mL) ©jB^4&* 50<Cl? 1 WW^fcjBlffc. JKJfcM 

•H NMR (300 MHz, Chloroform-D) <5 : 2.23 (6 H, s), 4.13 (2 H, s), 7.05 
-7.2 (5 H, m), 7.76 (2 H, d, J=8. 3 Hz), 9.95 (1 H, s) . 
20 ZL<D4ker%) (3.70g) §fb7hFD77> (50mL) JC#fl?U 6"CtCjfrj!31 

ux> Tkmibv^v&TJvs.-ti* <i.og) & ^ ^ji-tf & wzmxrco otct 

1 W1^#^i?£:M> M^hU^A IOtM*!^ (5.0s) SrJOA, 
£^MfcMLT;*Sfc 30#f^#jg1f;fc. TO#j^5il(Ccfc«9l^#, f#Sft 
fcfll^IISLT, ^.mt&m (3.43g, W61%) §M6^itT 
25 f#£ 0 

'H NMR (300 MHz, Chloroform-D) 6 : 1.54 (1 H, t, J=6 Hz), 2.23 (6 H, 
s), 4.05 (2 H, s), 4.64 (2 H, d, J=6 Hz), 7.00 (2 H, d, J=7. 9 Hz), 
7.05 - 7.15 (3 H, m), 7.24 (2 H, d, J=8. 1 Hz) 
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#%#li 7 9 [3-(2,6-> ? ^^;i/^>^)^xnjH^^y-;i/ 

###11 7 8 tmmzlsT, (2,6->>*5\;U:7:nX;W [3-(l,8-*W;5 
>-2-^;W7iz;l/]^^/-M^, *Hfl5-&«»*^U&. : 52X (Jt 

5 'H NMR (300 MHz, Chlorof orm-D) <5 : 2.24 (6 H, s), 4.06 (2 H, s), 4.62 
(2 H, s), 6.8-7.4 (7 H, m). 

###11 8 0 3-(4-{[4-(^DD^5 i ;W^>> ? ^]^v'}7air;jl,)ypA> 

4-(#DD^;w)^>e?;P7JI/=i— ;K4.68gh 3-(4-fc Hn+^7ir;W 
10 Zfun>m^^)V(5.m), bV7x.—)lfc7>ys( >(9. 20g)^h;i/X>-^b 
Fn:7^>(60-30mL)<£^i£J&K:ig8?U 0^ K^LTTV^* JUtf 
>^>?x^;K4oa:h;px>^ > i5.2 g )&^#^if;&/0*£^Tb&. fjTFJ&T 

15 •*)-> (^3»Jfe 1 : 1 9^?> 1 : 1 £Tf^>>x>h) TlitS ££££ Ox 
M^%(5.19g % JK^54X)£$S&^il£bT#fco 

'H NMR (300 MHz, Chlorof orm-D) 6: 2.59 (2 H, t, J=7.7 Hz), 2.89 (2 H, 
t, J=7.7 Hz), 3.66 (3 H, s), 4.59 (2 H, s), 5.04 (2 H, s), 6.89 (2 H, 
d, J=8.7 Hz), 7.11 (2 H, d, J=8.7 Hz), 7. 35 - 7.45 (4 H, m). 
.20 ###118 1 N--< V^H-7i-Jhl, 3-f 77-Jh2-75 > 

2-^0^-1-^31X^X^7 > (4.0g) , N-fy^J^ta* (2.60g) , 
N,N-y7^*M7$F (15mL) 1 mm^m^fc 0 K 

ggx 9-)vm *wm lt, £ u * m ^Apu^hif^yj --vmm 
25 Lfeo wmm-ji-^Jr-v-y mmit-ei ■. 9^62 : 1 £-e^>>x>h) 

TM^-T-5.cl^(c:<fc0, (3.30g. 71%) £J£fiftH^#!<i:bT#/fc 0 

'H NMR (300 MHz, Chlorof orm-D) <5 : 1.01 (6 H, d, J=6. 6 Hz), 1.89 - 
2.04 (1 H, m), 3.05 - 3.15 (2 H, m), 5.26 (1 H, broad s), 6.69 (1 H, 
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s), 7.25 - 7.3 (1 H, m), 7.3-7.4 (2 H, m), 7.75 - 7.85 (2 H, m). 

###y i8i tmUizLxeiro^m 1 8 2 - 1 8 4<D4k&m*'&i$,Lk 0 

18 2 N-f 7 y°P t!;i/-4-7 3-5^T\/-;V-2-T 5 > 

W8OSK0 l H NMR (300 MHz, Chlorof orm-D) 6 : 1.31 (6 H, d, 

5 J=6.3 Hz), 3.65 - 3.80 (1 H, m), 4.95-5.05 (1 H, m) , 6.69 (1 H, s), 
7.2-7.4 (3 H, m), 7.7-7.8 (2 H, m) 

18 3 H-^z/Jl-i-y l-^TV-)V-l~T 5 > 

JR^94SK 0 'H NMR (300 MHz, Chi or of orm-D) 6: 0.8-1.0 (3 H, 

m), 1.1 - 1.5 (6 H, m), 1.5 - 1.8 (2 H, m), 3.2 - 3.4 (2 H, m), 5.20 
10 (1 H, broad s), 6.70 (1 H, s), 7.15-7.5 (3 H, m), 7.7-7.8 (2 H, m) 

18 4 N-(3-^^;i/^;i/)-4-^i^;wi, z-=*-y V— ;i/-2-7 $ y 

iR^9 1%. H-atft^o 'H NMR (300 MHz, Chi or of orm-D) 6 : 0.96 (6 H, 
d, J=6.6 Hz), 1.40 - 1.65 (2 H, m), 1.65 - 1.8 (1 H, m), 3.2-3.4 (2 
H, m), 5.13 (1 H, broad s), 6.70 (1 H, s), 7.2 - 8.05 (5 H, m) 
15. ##0U8 5 N-^Dfc!;W4-[4-(hU7;P*n^^)7xZiJl/]-l,3-^T\/ 

2-7*0^-1- [4-(h>j7Mo^^) 7 x^;W J > (5.34g) , N-^O 
MfrttffiM (2.60g) ^ (50mL) 1 

(5. llg, W70%) §IMSilt#fe, 

'H NMR (300 MHz, DMS0-D6) <5: 0.96 (3 H, t, J=7. 4 Hz), 1.45 - 1.8 (2 H, 

Hi), 3.31 (2 H, t, J=7. 0 Hz), 7.30 (1 H, s), 7.75 (2 H, d, J=8. 5 Hz), 
8.00 (2 H, d, J=8. 5 Hz) 

25 ###>J 18 5 tmmz IT, ^TCD##^!1 1 8 6 1 8 7 <Z>fc£^ 

#*fjl 8 6 4-(4-^DP7x-;i/)-N-^Otf;i/-l,3-^T\/-;W2-T^> 
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JR^71* 0 m&MM,* l H NMR (300 MHz, DMS0-D6) 6 : 0.95 (3 H, t, J=7.4 

Hz), 1.4 - 1.8 (2 H, m), 3.30 (2 H, t, J=7. 1 Hz), 7.15 (1 H, s), 7.48 
(2 H, d, J=8.5 Hz), 7.66 - 7.96 (2 H, m). 

mmm 1 8 7 4-(3-* b^^^^-;v)-N--/a tjjwi, z-^tv—)v-2-ts. 
5 >£k<K*mmm. 

i»715K. i^H-fe^So 'H NMR (300 MHz, DMS0-D6) 5: 0.95 (3 H, t, J=7.4 

Hz), 1.45 - 1.7 (2 H, m), 3.32 (2 H, t, J=7. 1 Hz), 3.81 (3 H, s), 6.85 
- 7.0 (1 H, m), 7.1-7.2 (1 H, m), 7.25 -7.4 (3 H, m). 
###| 18 8 N-^Dtf;V-5-^ x.Zl)V-l t 3-f77-;h2-75 > 

io y^-^y^zhT)^^ K (i.20g) w^dd^^v domL) jgjfttcJI* 

d.60g) «<rcT?srFu MtiMUTi»ti€fc. ELfom&mitm 

mmmz n-^d fcf;p^^-m^ (i.i8g) , x^/— ;p (30mL) ^mx. lM$b 

1 : 9^&2 : lST^7i?x>b) "ejRPIT^ £ fcfc J: D , aMBflS'&'ft 
(120mg, W5%) ^ifi^iiLTffe. 
l H NMR (300 MHz, Chlorof orm-D) 6: 1.02 (3 H, t, J=7.4Hz), 1.6 - 1.85 
20 (2 H, m), 3.28 (2 H, t, J=6. 7 Hz), 5.30 (1 H, broad s), 7.20 (1 H, t, 
J=7.3 Hz), 7.25 -7.4 (3 H, m), 7. 4 - 7.45 (2 H, m) 

mmmi 8 9 3- (3-^^:70: y^=>)^>xr;i^k h 

J-^P^>X7^f k h* (7.01 g, 37. 9 jural), m-#l"S—JV (4.51 g, 
41.7 mol)s mitMCU) (4.53 g> 56.9 mraol), KBfc*U»>A (7.86 g, 56.9 
25 mmoDv fcfU^> (50 mL) &J;0^./>J> (25 mL) <0®^%Sr^m#ffl^iT> 
170 -C *C 24 Bfpg&#bfc. fc! u> J >^EET-es^ 
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T»«U tOktt&m (5.80 g, 7258) Mfi»^tlT#fc. 
MS: m/z 213 (MH + ) 0 

##001 9 0 [E-(3-^^7i;^S/)7x^1/]^^;-JV 
5 3-(3-;<^;V:7x/^>')^>Xyjl'T f fc: H (5.80 g, 27.3 mmol) £ l,2->> 
;*h3^>X^> (30 mL) ^J;^Tb7tKD77> (30 mL) ©Sttfc:#A?U 
>K^T~e7K^b^e7*± h U »>A (0.567 g, 15.0 mmol) ^MXT^ mUT* 

10 U*yjW7^?D-7b^77/f- (20%~60S! TOX^P/^^^) T*f 

iu ^Yb-6r^ (4.83 g , jr^ 83 %) %®.n&®WiWt2vxm£o 

'H NMR (CDC1 3 ) (51.66 (t, J=6.0Hz, 1H), 2.33 (s, 3H), 4.67 (d, J=6. 0 
Hz, 2H), 6.79-6.83 (m, 2H), 6.90-6.94 (m, 2H) , 7.01 (s, 1H), 7.09 (d, 
J=7. 5 Hz, 1H), 7.19-7.34 (m, 2H)„ 
15 ##0i]19 1 Z-^-^^)Vy 3uJ ^i/) / <>X7Jl'Tt F 

###1 18 9 iiWIil{CLT^ S-yD^^X^rtKtp-^ W-)Vfr 
5«^U^ffi»iUT#fc„ J« 83% 0 
MS: m/z 213 (MH*)„ 

###J1 9 2 [3-(4-^^;i/7rc7^r^) 7xZJV]^^/- ;u 
20 ##0!I1 9 0 tmmzVT. 3- (4- / ^7x/ + i/) ^ >X7;Pr t K#>5 

3ai^**ifi}iii««itiT#&. w 86x. 

'H NMR (CDC 1 3 ) 51.62 (t, J=6. 1 Hz, 1H), 2.34 (s, 3H), 4.66 (d, J=6. 1 
Hz, 2H), 6.88-6.94 (m, 3H), 6.98 (s, 1H), 7.06 (d, 1=7.7 Hz, 1H), 7.14 
(d, J=8.7Hz, 2H), 7.30 (t, 1=7. 7 Hz, 1H) 0 

25 ##011193 (3-7a ; e7i^W(7x-;W^^;> 

7jO$T, 3-7'D€^>^^7n'JF (9.50 g, 43.3 mmol) ©^>if> 
(30 mL) »ifttc&te7;i/$x£A(III) (6.93 g, 52.0 mmol) Ojp^U 
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-e&ttsufco &m^£S&fn:£&zi<-e&&\ li^^y^ATM, meet 

5% ^X^;i//-^-y-» T«ib, Sl^U (10.7 g, l» 95%) 
5 MS: m/z 261 (MH + ) 0 

2fc}fcT, ^^l/hU^x^ahX*- !)A3- >>F (13.3 g, 33.3 mmol) 
Ofh7th*D77> (80 mL) IR»Jftte*U^A t-^b^^H (3.37 g, 
30.0 mmol) *'Pm-?-3l$\%., .^ifif^BMT, l^iST 4 B#|HJ8lifcbfc. Rjfctt 
10 i:(3-^D ; E7xZ;W(7i^)^^/> (5.22 g, 20.0 mmol) (D^r h 5 1 
h*0 77> (20 mL) jgrt*£ttTU $^}CMTICT 2 I^TO^bfc. 
«»C7K«iW^L* Kixwiail/, fiB?D:fe!g*T?ifeitK ffifflTTif*->»>AT? 

- ev*-tf->~iox BH»xg 1 ;w/'\3r-fr» TiUts ^^b-&^ (5. 18 g, 

i5 wm 92%) &m&mw®}£isT'&rc 0 

MS: m/z 259 (MH*)o 

##0!J 19 5 S-O^x-JVt'-JW^^y^Tt P 

l-^D^E-3-(l-7ji-;Hfx;W)^>-lf > (1.00 g, 3.86 mmol) O^h^t 
Hn77> (5 mL) »lfc££*3*B»T, -78 *C fcTH^U, 1.6 M n-^ 
20 ^'J^^A/^U-VIM)! (3 mL, 4.8 mmol) ^Tbfc. 1 H,H-3> 
^fM^ATS F (0.372 mL, 4.80 mmol) £in;l, ^SlCl^l'? 2 Kfiajl 
#Lfco ^*j££:^t7>^x^A7j<Mt£;&n;t, ^X^TitHL-fc. » 

iS$y'J^J^W7A^P^b^77^- (^iJ->~20% fttXfJl'/^ 
25 TJHIL, mmit^m (0. 626 g, JR*S 78%) §ife»ttT# 

fee 

MS: m/z 209 (MH + ). 

##0Ui 9 6 [3-(i-7xx;Hfx;w) 7xz;W^^/-^ 
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#%0!J 19 0 tmmtelsT. 3-(l-7nir:;Hfzi;W^>XT;i/xt: Fj5>S3S 

'H NMR (CDC1,) 61.68 (t, J=5.3Hz, 1H), 4.69 (d, J=5.3Hz, 2H), 5.47 
(s, 2H), 7.24-7.34 (m, 9H). 
5 ##0019 7 3-(2-^f;V-l-t7^)^>X7^7 i k H 

l-^D ; E-2-^5 i ;W^-7^1/> (3.32 g, 15.0 mmol), (Z-7fr)l2.Jly 
;W#n>BI (2.13 g, 15.0 mmol) £ 1 M HJ #2xZK»8c (30 mL), 
X^y-;l/ (15 mL) &£tfb;i/X> (30 mL) ©iB#K:»#U 7JV=f>SSl 
fh7^(h'J7i-JV*X7^»/l7^A(0) (0.867 g, 
10 0.750 mmol) SSDAfco MJ&?££T;i/:i>#B^T, 80 t T 24 mffllSL&h 

^X^;|//^n^» TiSt, SHflS'&'ft (2.39 g, JR* 6585) S&StfeJft 

15 wtir#L 

MS: m/z 247 (MH + )„ 

###119 8 [3- (2-^ f jH -7- 7 WW 7 x ^ ^ ^ 7 "Jl/ 
##0>J 19 0 t^lItUT, 3-(2-^^;i/-l-^-^^;W^>XT;V7 i t Fj&* 

%i&mfc&wt:m&ttm l &mwiVii£vxmc a urn six. 

20 'H NMR (CDC1 3 ) 6 1.74 (t, 1=5.3 Hz, 1H), 2.24 (s, 3H), 4.78 (d, J=5. 3 

Hz, 2H), 7. 20-7.53 (m, 8H), 7.77-7.85 (m, 2H). 

##0iJ19 9 2',6'-5?^3 1 ;Hf7xx;W3-*;W^7 ! b: H 
3-7P^>X7^rt:H (18. 5 g, 100 mmol), 2, 6-^*9^:7 xZi;W# 

D>^ (21.0 g, 140 mmol) £ 1 M Kfc^ MJ £A**S!K (200 mL), X^V 
25 -;V (100 mL) &&Tfih)V3-> (200 mL) ©igftcfcigflPU 7;l/i>lILfc 

ffe, Th7*7(hU 7xx;U/^X7^ »A°^> ? 'j7A(0) (5.78 g, 5.00 

mmol) *imxtz* frfom&T^ymmmrfs so r t 20 nwstwvito r 
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)\,/s\3rv» tiist, mmik&m (20.4 g, w 9750 &*&&?stM£itb 

5 MS: m/z 211 (MH + ). 

###J2 oo (2*,6'-^^^;i/k^ai-;i/-3-r;u)^^y— ;u 

2' ,6'->>;*3\>Hf 7i-;H-*M;l/7t F (18.5 g, 88.0 mmol) £ 
l,2->?* h^~/X^> (100 mL) ^fh7tH077> (100 mL) CD*gi& 
^TT?7jc^b^^^^h U^A (1.66 g> 44.0 mmol) 

io ^, HitTf 3 np^, sste&aT? 3 mmmwi'tc.o fcfomzftm.m&M%.. 
-Sox mm^)vy^v-» -vmmv, mmit&m (15.6 g, ^ 83$) £ 

15 l H NMR (CDCI3) 61.66 (t, J=5. 9 Hz, 1H), 2.03 (s, 6H), 4.74 (d, J=5.9 
Hz, 2H), 7.07-7.19 (m, 5H) , 7.35 (d, J=7.5 Hz, 1H), 7.43 (t, J=7. 5 Hz, 
1H). 

3-7D^>X7;i/TkH (6.1 g, 32.7 mmol), 2,6-^^^V7x/-Jl/ 
20 (4.0 g, 32.7 mmol), m<tM(U) (4.4 g, 55.6 mmol), KM6*U^A (9.0 g, 
65.4 mmol). h!U^> (40 mL) & £0? m-^-> l/> (20 mL) <DM&<®I%:, ^ 

m#ffl^Ti4o t: \zt i6 H&mji#is&. ^mm&?> 

25 3-(2, 6-y^f^7x ; + ^>X7^fk F <JEJfc»J£li&»<£'tf) 

£0D-{t-£4&£p<^->>K74 mDtcigflfb, MTOK^^ith'J^ 
A (0.62 g, 16.4 mmol) SrflP*.*:^, mWV 2 B# L fee 



WO 2004/041266 



PCT/JP2003/014139 



305 

»»X^=4/l-2/l) iCTtiL, ffi^i©SH^i! (1.7 g, JR* 
23$) ^#fc 0 

'H NMR (CDC1,)<5: 1.60 (1H, t, J = 6.0 Hz), 2.12 (6H, s), 4.64 (2H, d, 
5 J = 6.0 Hz), 6.65 (1H, dd, J = 2.7, 8.1 Hz), 6.80 (1H, s), 6.97 (1H, d, 
J = 7.5 Hz), 7.02-7.13 (3H, m), 7.22 (1H, d, J = 7. 5 Hz). 
#%#|2 0 2 4-K>v ? ;^*^M>X7;io s fc H 

4-kh'n^^>X7;Vfh H (28. 2 g, 231 mmol)> UtBfc&US^ (47.9 g, 
347 mmol) , 3 9fl5*'J9A (3.84 g, 23.1 mmol) Rtf N, N-$?*^;i>*;i>A 
10 H (280 mL) (DMG®I\Z, SfiS»T / <>yj^a5 H (27.5 mL, 231 

mmol) mmzx ummm&isfto M^siifiwix^b, 

&JttA<Z>Mfc£4b (48 g, JR^ 98*) 

'H NMR (CDC1 3 ) 8: 5.16 (2H, s), 7.08 (2H, d, J = 8.7 Hz), 7.31-7.48 
15 (5H, m), 7.84 (2H, d, J = 8. 7 Hz), 9.89 (1H, s) . 

##0H2 0 3 (2E) -3- [4- (^ > itJVttis) V x"iW T 2 U Jim tert-^ 
)V 

^X^*X*;il tert-^;i/ (13.8 g, 51.8 mmol) CD^h^kFn 
7^>Mj (100 mL) 0TCat^T60X**jfc^-bU»>A (2.45 g, 61.2 
20 mmol) &m%.. HiftfcT 15 #WJft#b&. X^X% *M&mz. 0X:m.WT 
4-K>^t+> / )^>X7Jl/ft H (10 g, 47.1 mmol) ©fh7tKD7 

?>mm d38 mD ^tl, MT3»wifc. £ftttK&ats& mm 
m&vtco wm^)vm*mm^?*^vj±\zxt&misfc'& m&mmi<, m 

25 &Mi& i <DmmiK&W (13.7 g, »94%) £*#fc 0 

'H NMR (CDCI3) 6: 1.53 (9H, s) , 5.09 (2H, s), 6.24 (1H, d, J = 15.9 
Hz), 6.96 (2H, d, J = 9. 0 Hz), 7.32-7.49 (7H, m), 7.54 (1H, d, J = 
15.9 Hz). 
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##0»J2 0 4 3-<4-t KD^y7iZjW^D/t>i tert-^^ 

(2E)-3-[4-(^>> ? ;^^^)7ai-JHT^ U JUK tert-7^)V (13.3 g, 
42.8 mmol) , 10%Pd^ (1.3 g) , ^ J — ;K100 mL) Rtf^- h 9 t: h* D 
7^X30 mL)©iB^ft^ **#H&T2l*W«#b&. ftk«|E*3iaUTlfc 

5 *>?££Mj£iftsgu *ft3ea©*Hft'&«(7.5 g, wmn%)*mt. 

'H NMR (CDC1 S ) 6: 1.41 (9H, s), 2.50 <2H, t, J = 7. 8 Hz), 2.83 (2H, t, 
J = 7. 8 Hz), 6.74 (2H, d, J = 8. 7 Hz), 7.06 (2H, d, J = 8. 7 Hz). 
###)2 0 5 3-[4-[(3-^'D ; E^>>f;0^>']^3i^;W^P/t>m tert- 

10 3-(4-tHn^y7x^)yP/t>t tert-y5 1 JK5.5 g, 24. 7 mmol) <£> 
N,N-^^^*^A75 FttttUOO mLHc:, O'Cjg^T 60*7jc^i<ft;± h U *7A 
(1.09 g, 27.2 mmol) £2lD;t, l^lCT 15 #fiOT$b7Co 
fc, OtS^TS-^Dt^^DSH (6.55 g, 25.91 mmol) £in*., ^ 
l2l^r^lti^bfeo Rffi»t&»«x^;i/fc:T*lHfcU 7K&tf&fn&&7Mc 

m&&*<D&m<k&V!> (7. 5 g, TO 78*) fcftfco 

>H NMR (CDC1 3 ) 6 : 1.41 (9H, s), 2.50 (2H, t, J = 7. 8 Hz), 2.85 (2H, t, 
J = 7.8 Hz), 5.01 (2H, s), 6.87 (2H, d, J = 8. 7 Hz), 7.12 (2H, d, J = 
8.7 Hz), 7.24 (1H, m), 7.34 (1H, d, J =7,5 Hz), 7.44 (1H, m), 7.59 
20 (1H, s). 

###J2 0 6 2" ,6'-^X^;Hf 7x=Jlrl-AA/tATk H 

l,3-^X^-2-7*D : E^>^>(3.87 g, 18.2 mmol), 2-ft)VS.)l'7 ocX;i/ 
^a>i(3.0g, 20.0 mmol), rh7^h'j7i-M7N7^>/t7> ) 7A 
(0.84 g, 0.73 mmol), foWL?" h U ^7 A (5. 79 g, 54.6 mmol), tK(20 mL), X 
25 ;P (20 mL) #.tfh;l/X> (200 mL) <£>*S-&^£, 7;t^ >#B^iT— 

+-9->~^\^i7->/I^^X^=5/l) fcTttSU ^-fetft^OSM'fb^ 
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(3.48 g, JR*81X) o 
'H NMR (CDClj) 6 : 1.01 (6H, t, J = 7. 5 Hz), 2.30 (4H, q, J = 7. 5 Hz), 
7.16 (2H, d, J = 7.5 Hz), 7.31 (1H, m), 7.47 (1H, dt, J = 1.5, 7.5 Hz), 
7.60 (1H, d, J = 7. 5 Hz), 7.71 (1H, t, J = 1.5 Hz), 7.89 (1H, dt, J = 
5 1.5, 7.5 Hz), 10.06 (1H, s). 

###12 o 7 (2',6 , -^x^;i/t^o:-;i/-3-'i';i/)^^/-;i/ 

2\6'->?X^;Hf ^ac-;i/-3-^;Wt;i/^t F(3.48 g, 14.6 mmol)©*^/ 
-;K35 niL)^Th7t:Hn77> (35 mL) (Dm&mmiz, ^T^*^ft 
fcVmj-hWA (0.28 g, 7.3 mmol) ZinXTuWi, mU~C 1 ftmtft&Vtc. 

-> U # ^A^ovh^?^- (^s^U- >/S^mx^;p= l o/i -2/1 ) 
ICT»«U #Sfiift!R©^jBft^» (2.82 g, IRJ|6 80%) £#fc. 
l H NMR (CDC1 3 ) 8: 1.02 (6H, t, J = 7.5 Hz), 1.68 (1H, t, J = 5. 7 Hz), 
15 2.31 (4H, q, J = 7. 5 Hz), 4.74 (2H, d, J = 5. 7 Hz), 7.08-7.21 (4H, m), 
7.27 (1H, m), 7.33-7.46 (2H, m). 

###12 0 6 tmmzhTs 1, z—yy^tt^-yn^^y-VyRtf 3-*;v 

20 93%) . 

'H NMR (CDC1 3 )(5 : 6.97-7.09 (2H, m), 7.34 (1H, m), 7.64 (1H, t, J = 
7.5 Hz), 7.75 (1H, m), 7.93 (1H, dt, J = 1.5, 7.5 Hz), 7.99 (1H, m), 
10.08 (1H, s). 

###12 0 9 (2 , ,6'-v7;i/^-Ptf7xX;i/-3--r;V')^^/— )V 
25 ###12 0 7 tmmiZ^T, 2',6'-> ? 7;i/^-Dtf7a:-;|/-3-*;i/A';i/^t: 

'H NMR (CDCI3) 5: 1.72 (1H, br), 4.76 (2H, s), 6.92-7.04 (2H, m), 
7.29 (1H, m), 7.35-7.51 (4H, m). 
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3-:?D*5feJ&#Bfe.*5\>l'(5.87 g, 27.3mmolK U >(3. 73 mL, 41.0 
mmol), jft£-fe>'£7.M12.5 g, 38.2 mmol), hUX (^^'JfVTth 
» -/1^C7i*(0) (1.0 g, 1.09 mmol), rac-2,2' -h'7(^7i-MX7 
5 ^ y)-l,l' -tf^-7^;Kl.02 g, 1.64 mmol);5:tKhJl'X>(60 mL) <Z>M^£, 

^#ffl»,T8ot:{cT i6mmm&vfto jejs«c*7Rr^«i 

*->ij*^*7^i'n7h^7^- (^-y->/i^x3^=io/i~4/i) 

fcTllWU ^ffeiS©SI^1f3 (2.13 g, JR*34X) £#fco 
10 'H NMR (CDCI3) <5: 3.90 (3H, s), 5.79 (1H, s), 6.98 (1H, t, J = 7. 5 
Hz), 7.09 (2H, d, J = 7. 5 Hz), 7.21-7.36 (4H, m), 7.57 (1H, dt, J = 
1.5, 7.5 Hz), 7.72 (1H, t, J - 1.8 Hz). 

##^2 i i (3-rxu yyx.—)i)*?y— )V 

3-7— U ;&MMM*^)V(2. 13g, 9. 37 mmol) <D^r h 7 1 Fa 7 9 >mW. 
15 (22 mL) fc, 0'C«j^T> 7K^bU^^AT;i/^xe;A(0.36 g, 9.37 mmol) 

g, 28.1 mmol)£«0o< Y) t.1m%.. iSCT5^»l/fc, ^^IjSL 

(y\^+f->./@^^X^;V=10/l~4/l) fcTttfil^ $Sfe*ft>l£(D3lffi<"t-&tl 
20 (1.12 g, W60« 

'H NMR (CDC1 3 ) 6: 1.61 (1H, t, J = 5.4 Hz), 4.65 (2H, d, J = 3. 6 Hz), 
5.73 (1H, s), 6.88-7.04 (3H, m), 7.05-7.13 (3H, m), 7.22-7.33 (3H, m). 
###12 1 2 5-(2-(4-((3-7i^>'^>^) t^'» 7 i-jW If )W- 

25 3- (4-((3-7x^^> V )V) ^i/)7i —M y'un>~h U ^ (0. 5g, 
1.52mmol), T-Jit^ V U #A (0. 49g, 7.54mmol), j^fbT >^xr7 A (0. 41g, 
7.66mmol)<DN,N-^^f )1^*M75 K(20b1)»?S§ 1 lOTCT? 28 WMB«^b&. 
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*yM7A^D7h^77^-(»If;V : A=Mt> = 2 : 3~2 : DCttU 

(0.24g, 43%)£#fc. 
5 MS 373.1 (MH + ). 

#^J2 1 3 3-(2-(4-((3-7xy^5/^>v J ;W^-^v')73i3i;i/)X^;W- 
1, 2,4-^1f^Tl/-;i/-5(4H)-^-> 

(lZ)-N-b H P *->-3- (4-((3-7x;+^> 5?;W >0 7 x 7 P A 
>-T S F(0.50g, 1.38mmol)> ft/V^X^-f 5 ^lA- ;K0. 56g, 

10 3.45mmol)<7>^b^t F D 79 >(20ml)#«E£&»T 5 B5fMtt#L&. 

x^;v : ^^y-;i/=io : mc#u aw&iHfi(o.i65g)*#;fc.&fc, ^© 

15 ttftft$?^l3->(6Bl)Ki*#U, lHrCT! 1 BSMflMfcLfc. jRjfc»»c&IBRx 
SSH'TM&JRU ^x>^7jc«, 7jc, &ft9-HJ£A*»fcT?]e#ft#«» ffiS 

•7h^7^-(»ixf;i/: ^v*u->=i : incttu Mx^v-^-tr^ 

^TOU^frW iglM^tl (94mg, 74X)^Mfe7°UXA^tbT#feo 
20 MS 389.2 (Mff). 

#%0!I2 1 4 i-(2-{4-[(3-7x/ + ^>7jW^->]7i-;Wlf;W- 

3H-1, 2, 3,5-^^7 -77 7-^ 2-^^H 

(1 Z) -N- h ^ P ^ >-3- (4- ( (3-7 x / ^ > -7^) 7 x 7° P A* 

>-f ^ F(0.50g, 1.38mmol) t^b^x;K0. 105mi, 1. 44mmol) 

25 5P;V7-fe h75H (20ml) fgft^MT 5 *mit#lsft:. S*K»«E*»KX5 1 Jl' 

T*frSRU 7jc, m^±hU7A7R«^i^^> 

3^ : A*+J->=1 : 2~2 : 3)fc#U »g>fb£-#J (75mg, 13X) «^d)AK4f! 
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MS 409.1 (MH + )c 

y 

5 Z-*^)V-2-7?;> (2.64g) W^^y-;K30ml)m^Sr-30'C^^b> 
K-iZ-^^JVJ^JVttVUT (2.92g) , |^^hU^A(2.40g)^»D^.> SD 

10 ^7^-T!lSSibfCo PBgX^-^+»-> («WtJtTl : 9^e»2 : 1 

^v?x>h) T?JHHrr&e:£{c«kD, ^MYb^ (o.90g, ^21*) 

l H NMR (300 MHz, Chloroform-D) <5 : 0.94 (6 H, d, J=6.6Hz), 1.23 (6 H, 
d, J=6.8 Hz), 1.45 - 1.8 (3 H, m), 2.75-2.9 (1 H, m), 3. 1 - 3.25 (2 

15 H, m), 5.0 - 5.25 (1 H, m), 6.05 (1 H, d, J=0.9 Hz). 

##03 2 1 6 2' -JjN;P^;i/-6' -*<?)V\i7 3L~Jl-3-%)ltf>M*^)V 

Z-ynt-S-^fMVXT^ft H(0.30 g, 1.51 mmol)> HJ* (>^> 
> ? U5 ; >T-feh» Z1A°^^«^A(0) (0.055 g, 0.060 mmol), 2-^i^i7U^\ 
^■y)V-^7,y^ 7) tf 37 ;tx;i/ (0.032 g, 0.091 mmolK UVfH^'J^A 

20 (0.64 g, 3.0 mmolK 3-(* h^i/*;i/^-;i/^ :cx;U) #U >&(0. 35 g, 

1.96 mmol)S.Z>*h;i/X>(6 mL) ©ffl-fr«r*7'^ >»H^T gO'CICT 17 P#W 

M7A^D7h^77^f- (^1j % >~^\^+>->/^mX^;l'=4/l) \ZXm 
25 Kb, (0.25 g, W 65*) 

'H NMR (CDC1 3 ) 6 : 2.12 (3H, s), 3.93 (3H, s), 7.39-7.48 (2H, m) , 7.50- 
7.60 (2H, ra), 7.87 (1H, dd, J = 0. 9, 7.8 Hz), 7.95 (1H, t, J = 1.5 Hz), 
8.12 (1H, dt, J = 1.5, 7. 8 Hz), 9.68 (1H, s) . 
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^VbU7xrMX«A^5H(1.55 g, 4. 13 ramol)©?- h7k 
H079>W»«<« mL)^ gj«|*T**fl5thU^(0.14«. 3.58 

5 v£7xn;V-3-*;V#>K^^K0-70 g, 2.75 mnoDO-r h5t Fa:?9>}§ 
T, #&*l*3Mfc 10XPd«*<0.1 g) rem ^-;wubl> 

=4/1) kt»*u (0 - 63 g ^ ** 85 *> 

'HNMR (CDCl 3 )a: 0.75 (3H, t, J = 7. 2 Hz), 1. 33-1.50 (2H, m) , 1.98 
(3H, •). 2.23-2.32 <2H, m), 3.92 (3H, s). 7.08-7.16 (2H, m), 7.22 (1H, 
t, J = 7.5 Hz), 7.36 (1H, ■). 7.50 <1H. t, J = 7.5 Hz), 7.86 (1H, t, J 
15 =1.5 Hz), 8.03 (1H, m). 

2 ._^^ ; i / _ 6 '_^pt!;nf7x-;i/-3-*;^>m^^;K0.63 g, 2.35 

■ol)©fh5kHD75>i« (6-3 mL) 0«C^T, **flSU^*A7 
;i/5n^A(0.089 g, 2.35 moDfcflU*., ^filctm»tfc« 
20 «UKl«Bft^-bU»?A107Kfn«ia.5 g. 4.7 mmol) £t$o < 0 

U *6»«©»flS** (0.50 g, W88%) &*fc. 
•HNMR <CDC1 3 )5: 0.77 (3H, t, 1 = 7.5 Hz), 1.36-1.51 (2H, m), 1.65 
25 (1H, t, J = 5.4 Hz), 2.00 (3H, s). 2.25-2.34 (2H, m), 4.74 (2H, d, J = 
5.4 Hz), 7.06-7.16 (4H, m) , 7.20 <1H, t, J = 7. 5 Hz), 7.35 (1H, m), 
7.42 (1H, t, J = 7.5 Hz). 

0%M2 i 9 r-4y77)ws'-**»\Z7*-)^3r%)v#>m*7» 



WO 2004/041266 



PCT/JP2003/014139 



312 

'H NMR (CDC1 3 ) 6 : 0.68-0. 74 (6H, m), 1.61 (1H, m), 1.98 (3H, s), 2.20 
5 (2H, d, J = 7.5 Hz), 3.91 (3H, s), 7.05-7.12 (2H,. m), 7.19 (1H, t, J = 
7.5 Hz), 7.33 (1H, m), 7.48 (1H, t, J = 7. 5 Hz), 7.83 (1H, t, J = 1.8 
Hz), 8.01 (1H, m). 

#^J2 2 o (2W y^jw' -^^;nf^^n;W3— ov)*?; — ;w 

2 i 8<hiwi«iK:UT, 2 , --fy^;i'-6'-^^jnf7ai— ;v-3-#;i/# 

'H NMR (CDCl s )<5: 0. 69-0. 76 (6H, m), 1.58-1.72 (2H, m), 2.00 (3H, s), 
2.22 (2H, d, J = 7. 2 Hz), 4.74 (2H, d, J = 4. 2 Hz), 7.04-7.15 (4H, m), 
7.19 (1H, t, J = 7. 2 Hz), 7.34 (1H, m), 7.41 (1H, t, J = 7.2 Hz). 

###12 2 i 2'-x^;w6'-*^JHf:7 ;v-3-^;i/#>M^^;i/ 
15 ###12 i 7 hmu\zvx, 2'-3}N;i/$;u-6'-^^;i/tfyai— ;p-3-^;i/7}?> 

SfeLfeo Mfitft«jOW82!l!)„ 

'H NMR (CDC1 8 )6: 1.01 (3H, t. J = 7.5 Hz), 1.99 (3H, s), 2.32 (2H, q, 
J = 7. 5 Hz), 3.92 (3H, s) , 7.08-7.18 (2H, m) , 7.24 (1H, t, J = 7. 5 Hz), 
20 7.37 (1H, m), 7.50 (1H, t, J = 7. 5 Hz), 7.87 (1H, m), 8.03 (1H, m). 
##01J2 2 2 (2'-X?;V-6'-^5 : ;i/t'7i- i)V>*5 J— )V 

*?-)iftt>iBtm4K&w*&f&i,rc 0 &&?ft^(W9i!*;)„ 

l H NMR (CDC1 3 )<5: 1.02 (3H, t, J = 7.5 Hz), 1.67 (1H, t, I = 6.0 Hz), 
25 2.00 (3H, s), 2.34 (2H, q, J = 7. 5 Hz), 4.74 (2H, d, J = 6.0 Hz), 

7.07-7.17 (4H, m), 7.22 (1H, t, J = 7. 5 Hz) , 7.36 (1H, m) , 7.42 (1H, t, 
J = 7. 5 Hz) . 

###J2 2 3 (2,2 , ,6'-hU^^;Hf7^~;i/-3— i)V)*9J— )V 
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mm 1 9 9Ktf**«2 o o tmmzLx. 

T#fc. IR* 19% = 

>H-NMR(CDC1 S ) 5 1.94(6H,s). 1.97(3H,s), 4.69(2H,d, J=6.0Hz), 
7.01(lH,s), 7.06-7. 32(5H,m). 



5 



2 0 2 A 3-[4-[(2',6'-^^^V^7x^-3-f * b*->]-2-* 

***** tf , e- wwx^h /» * * J &*■«:*«* 

10 »&. JR* 67%. ittttft. 

U NMR (CDC1,) 62.01 (s, 6 H), 2.28 (s, 3 H), 2. 52-2. 57 On. 2 H), 
2.85-2.90 (m, 2 H), 3.67 (s. 3 H>, 5.08 (s, 2 H), 6.70-6.79 On, 2 H), 
7 02-7.20 On, 6 H), 7.37-7.46 On, 2 H). 

«*J2 0 3 3-[4-[(2',6-^^^t^a,^V-3-^;V)^b^^-2-^^ 

15 ^xsM^nWV* 

MM 3 8 kPWfcUT, 3-[4-[(2' , 6' -^f^7x^HiW * h 

T#fc. JR# 56%. 

>HNMR (CDCl 3 ) 62.01 (s, 6 H), 2.28 (s, 3H), 2.60 (t, 1=7.8 Hz, 2H), 
20 2.89 (t, 1=7.8 HZ, 2 H), 5.08 (s, 2 H), 6.73-6.80 0, 2 H) , 7.04-7.20 
(m, 6 H), 7.38-7.46 (m, 2 H). 

MkM2 0 4 3-C4-[(2',6'-^^^H7x^-3->f;V)^ 

#^3U»^ 3 -a-7Ma-4-tFn^>7x^)^W 
25 >iXf^ (2- , 6' x=^H *) * * / ****** 

«R¥ 56%. i****. 

'H NMR (CDCI3) 61.23 (t, 1=7. 2 Hz, 3 H), 2.00 (s, 6 H) , 2.57 (t, 
1=7.7 Hz,- 2 H), 2.90 (t, 3=7.7 Hz, 2H), 4.12 <q. 1=7. 2 Hz, 2H), 5.07 
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(s, 2 H), 6.63-6.70 (m, 2 H), 7.06-7.19 On, 6 H), 7.37-7.47 (m, 2 H). 
^ifi#|2 0 5 3-[4-[(2',6'-^5 1 ;Hf7x^l'-3- ( )l>) * b*>']-2-7)V> 

* n 7 x ~)V] ^ d tf 3- 

###J3 8 tlKim^bT, 3-[4-[(2' , 6' -^^^^7x^^-3-^ ;W ^ h 
LTffc. 45^ 52*. 

'H NMR (CDC1 3 ) 52.00 (s, 6 H), 2.63 (t, J=7. 6 Hz, 2 H) 2.90 (t, J=7. 6 
Hz, 2 H), 5.06 (s, 2H), 6. 63-6. 70 (m, 2 H), 7.06-7.18 (m, 6 H), 7.36- 
7.46 (m, 2 H) 0 

10 $M2 0 6 3-[4-[(2',6'-^^^;Hf7oi^i;U-3-f h*->]-2-* h 
###13 1 <hPMtl{cLT, 3-(4-t h^^7xz;V) ^ a tf;* 

>^x3Mi/£ (2' , 6* *^)i\£7 jv) * ? ; ~)ifrt>i&m4t&y!i 

5'#fc. IR^ 24*. 

15 l H NMR (CDC1 3 ) 61.23 (t, J=7. 2 Hz, 3 H), 2.01 (s, 6 H), 2.55 (t, 

J=7. 7 Hz, 2 H) , 2.86 (t, J=7. 7 Hz, 2 H), 3.77 (s, 3H), 4.12 (q, J=7. 2 
Hz, 2 H), 5.08 (s, 2H), 6.45-6.51 (m, 2 H), 7.02 (d, J=8. 1 Hz, 1 H), 
7.09-7.14 (m, 5H). 7.39-7. 47 (m, 2 H) 0 

nM&\2 0 7 3-[4-[(2',6'-^^^f7x^-3-'f;V)^h + ^]-2-^ h 

20 3ris7^~M7utt>m 

##03 3 8t»tT, 3-[4-[(2',6'->?^^;Utf7x;-;i/-3— ( )V) * h 

tLTffc. 69*. 

'H NMR (CDCI3) 6 2.01 (s, 6 H), 2.62 (t, J=7.6 Hz, 2 H), 2.87 (t, 
25 J=7.6 Hz, 2 H), 3.77 (s, 3 H) , 5.08 (s, 2 H) , 6.45-6.52 (m, 2 H), 
7.02-7.21 (m, 6 H), 7.38-7.47 (m, 2 H). 

mmm2 0 8 Z-12-& T2tn-4-l(2' ,6' -5?*<?)),\Z7 x.—)]'-*-^ )V) * 
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(2' , 6' -v****?*-*-^ M*9S 

>HNMR (CDC1 3 ) 52.01 (6 H, s), 2.61 (2 H, t, 1=7.7 Hz), 2.98 (2 H, t, 
5 J=7.7 Hz), 3.67 (3 H, s), 5.08 (2 H, s), 6.81 (1 H, dd. 1=8.5, 2.6 Hz), 
6.98 (1 H, d, 1=2.6 Hz), 7.07 - 7.20 (6 H, ■>. 7.35 - 7.47 (2 H, m). 
*ft*|2 0 9 3-t2-^DD-4-[(2',6 , -^^^t^x^-3-'<)W^b^ 

##M 3 8 tmm\ZVX. 3-[2-* a P-4-t(2' , 6' -V*T)V* 7 x-JWS- 
LT#fc. JR* 85* 0 

'HNMR (CDC1 3 ) 52.01 (6H, s), 2.66 (2 H, t, 1=7.7 Hz), 2.99 (2 H, t, 
J=7.7 Hz), 5.08 (2 H, s), 6.80-6.83 (1 H, m), 6.96 - 7.01 (1 H, ■>, 
7.09 - 7.18 (6 H, m), 7.37 - 7.47 (2 H, m). 
15 «M2 10 3-[4-[C2',6'-^^^Vt!7xn;W4^;W^h^^7x- 

(2' , 6- ^^^H7x^-H;w^^^e»*iHb^sifiiW 

£LT#fco JR^ 56%. 

20 'H NMR (CDC1 3 ) 6 2.04 (6 H, s) , 2.62 (2 H, t, 1=7.7 Hz), 2.91 (2 H, t, 

J=7.7 Hz), 3.67 (3 H, s), 5.08 (2 H, s) , 6.95 (2 H, d, 1=8. 7 Hz), 7.07 

- 7.20 (7 H, m), 7.49 (2 H, d, J=8. 1 Hz)e 

mmm2 1 1 3-[4-[(2',6'-^W7x-)wh;w^+^7x^ 

25 MM 3 8 MitUT, 3-[4-[(2' , 6' W7*~*-4-f M * V 
^ 52!So 

>H NMR (CDC1 3 ) 5 2.04 (6 H, s), 2.67 (2 H, t, J=7. 6 Hz), 2.93 (2 H, t, 
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J=7. 6 Hz), 5.08 (2 H, s), 6.96 (2 H, d, J=8. 7 Hz), 7.07 - 7.20 (7 H, 
m), 7.49 (2 H, d, J=8. 1 Hz). 

mmm2 1 2 3-[4-[(2' ,6'-^^nf7i-;v-4- nv)^v^-^~i~y)V 
>m^)V t. (2* , 6' -v * ^;nf 7 x -;i/-4«f ;i/) ^ ^ y — e. M^-d-ib 

^IfiMilTife. iK^ 37* 

'H NMR (CDC1,) 5 1.24 (3 H, i, J=7. 1 Hz), 2.03 (6 H, s) , 2.60 (2 H, t, 
J=7.6 Hz), 2.92 (2 H, t, J=7.6 Hz), 4.13 (2 H, q, J=7. 1 Hz), 5.07 (2 H, 
10 s), 6.64 - 6.80 (2 H, m), 7.07 - 7.22 (6 H, m), 7.47 (2 H, d, J=7. 9 
Hz). 

mmm2 1 3 3-[4-[(2\6'-s?*^hf:7x-;i^-4-- h^i-2-y)v 

#Wd3 8tmm\Z\yX, 3-[4-[(2 , ,6'-b^^;Vlf7xZi;W4— <)V>* h 

15 * v] -2-7 a 7 x ^DHt >SxfjWi £ &mfc&W £&&*§£i £ 
lT#f;. iR* 33*o 

'H NMR (CDCI3) 5 2.03 (6 H, s), 2.67 (2 H, t, J=7.6Hz), 2.94 (2 H, t, 
J=7. 6 Hz), 5.07 (2 H, s), 6. 68 - 6.79 (2 H, m),. 7.07 - 7.21 (6 H, m), 
7.48 (2 H, d, J=8. 1 Hz). 

###15 tmmzLT. \-^>^)V-2-i.ZfU^:^M^>^t> £ 3-(4-t 

25 'H NMR (CDClj) 5 2.59 (t, J=7.8 Hz, 2 H) , 2.89 (t, J=7. 8 Hz, 2 H) , 

3.66 (s, 3 H), 4.09 (s, 2 H) , 4.95 (s, 2 H) , 6.81 (d, J=8. 1 Hz, 2 H), 
7.07-7.29 (in, 10 H), 7.46-7.43 On, 1 H). 

H»J2 1 5 3-[4-[(2-^>> ? ;i/^>v 7 ;P)^-^>']7xr:;V]7obf^->^ 
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•H NMR (CDClj) 2.64 (t, 1-7.7 Hz, 2 H), 2.90 (t. J-7.7 Hz, 2 H), 4.09 
(s. 2 H), 4.95 (s, 2 H), 6.78-6.83 (m, 2 H), 7.08-7.32 (m, 10 H), 

5 7.40-7.46 (m, 1 H). 

MM 2 1 6 3-C4-[[4-[[X^K4.7xn;P-1.3-^T^-;W2-l'JV)75 

'H NMR (CDC1,) 6 1.21-1.28 (m, 3 H), 2.59 (t, 1=7.7 Hz, 2 H), 2.89 (t, 
J=7 7 Hz 2 H), 3.51 (q, 1-7. 2 Hz, 2 H), 3.66 (s, 3 H), 4.77 (s, 2 H), 
5.02 (s, 2H), 6.71 (s, 1 H), 6.88-6.91 (m, 2 H), 7.08-7.12 (m, 2 H), 
7 24-7.41 (m, 7 H), 7.83-7.77 (m, 2 H). 

wnsskwifc^ 3 -[4-[[4-[[x^;H4-7x-;wi,3-^Ty-;v- 

20 MS: m/z 473.1 (M+l) + . 

'H NMR (CDC1 3 ) 60.95 (t, 1-7. 5 Hz, 3 H) 1.60-1.75 (m. 2H), 2.29 (s, 
3 H) 2 55 (t, J=8.4 Hz, 2 H), 2.88 (t, 1=8.4 Hz, 2 H), 3.39-3. 44 On, 
2 H) 3 68 (s. 3 H) , 4.80 <s, 2 H) , 5.00 (s, 2 H) , 6.69-6.78 On, 3 H), 
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7.04 (d, J=8.4 Hz, I H) , 7.26-7.39 (m, 7 H), 7.84-7.87 (m, 2 H). 
11^2 1 9 3-[2-^5 L ;H-[[4-[[(4-7x-;H,3-f7 x /-;H-< 

;W (:/ p tf ;u) 75;]/ ^ > z?M t^^i ^DW>i 

###13 8tll<IHbT, 3-[2-^^;W4-[[4-[[(4-^ni-;Wl,3-^Ty- 

5 ;w-2-< )V) (y a t!;w t $ J ] «*>$>;w ^ ->] 7 xn;u] tf:*> 

m^^^e>^M<k^^^^^<i:bT#7to JR* 57*. 
MS: m/z 501. 1 (M+l) + . 

iSMmi 2 0 3-[4-[[4-[[(5-^^;V-4-^a:^i;i^-l,3-^Ty-;V'-2-'f 

jiO (^a \L)V) t ^ y ] ^ ^;Kl ^ >>>;!/] tt*A 7x-;w :/a tf *->m* 

10 ###J3 1 tlM^LX, 3-(4-tHn+v'7xz;W^aW>il^5 1 J^ 

[4- c c (5-* 3^-4- 7 x 3-?=- T V-;i/-2— f ;v) <:/ d tf ;u) 7 a / ] ^ 5=- 
;W^ai-;W^^y-;^e)^>fk-8-#J^»fc. JR* 32*. tttttt. 

'H NMR (CDC 1 3 ) 50.91 (t, J=7.4Hz, 3 H), 1. 60-1.72 (m, 2 H), 2.41 (s, 
3 H), 2.59 (t, 1=7.7 Hz, 2 H) , 2.89 (t, 1=7.7 Hz, 2 H), 3. 32-3.37 (m, 
15 2 H), 3.66 (s, 3 H), 4.71 (s, 2 H) , 5.02 (s, 2 H), 6. 88-6. 92 (m, 2 H), 
7.10-7.13 (m, 2 H) 7. 25-7.40 (m, 7 H), 7.62-7. 65 (m, 2 H) a 
H«J2 2 1 3-[4-[[4-[[(5-^5 : ;M-7i-;kl,3-5 1 7y*-;H- T 

###J3 8tRI*KlUT, 3- [4- [[4- [[(5-^ ?;i/-4-7 i-JP-1, 3-^7^- 

20 ;W2--f jv) (y a tf ;W 7^;]^ ^ >> j jH r*^] 7 x - M y'u t!^- >' 
»^^-;i/^5*jHfl2'&«f**6*5i&ibT»fe. jr* 59« 0 

MS: m/z 501. 1 (M+l) + . 

mmM2 2 2 3-[4-[[4-[[4, 5-S?k HDt7 h [1, 2-d] [1, 3]f7^JW 

)W7u tf )V) 7a;]> ^>V)V\ ->] ^ x 

25 ###J3 1 <h|lWcbT, 3-(4-k F x^;W tf ^>&y.3=-;U£ 

[4- [[4, 5-^k KDt7h[l, 2-d] [l,8]?7!/-M-f;K^O tf;WT5 7] 

^ f ;w 7 1 - Ji/] ^ ^ ; - #fc. jr* 34X. fftttw. 

'H NMR (CDClj) 50.93 (t, J=7.4Hz, 3 H) 1. 66-1.74 (m, 2 H), 2.59 (t, 
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J=7.7Hz, 2H), 2.82-2.91 (a. 4H), 3.02 (t, 1-7. 7 Hz, 2H), 3.35-3.40 
(m, 2 H), 3.66 (a. 3 H), 4.76 (s, 2 H), 5.02 (s, 2 H), 6.88-6.92 On, 2 
H), 7.09-7.40 (m, 9 H), 7.78 (d, J=7.5 Hz, 1 H) . 

nim 2 2 3 3-[4-[[4-[[4,5-^th*n^7b[l,2-d][l,3]^T^-;W2-^ 
5 u t! )V) 7 % J 3 * 3-M * > ->] 7 x =J W 7* □ fcf * >@l 

#%#|3 SfcHtfcbT, 3-[4-[[4-[[4,5-^fcFn^-7h[l,2-d][l,3]^ 

MS: m/z 513.1 (M+l) + „ 
10 fHm#l2 2 4 3-[2-7;i/tn-4-[t4-[C(4-7 x^jW, 3-^77-^ 

;v £ [4- [ [ (4-7 x n;i/-l , 3-^7 V~)V-2-^ M(7*0^)75;] 

^fjV37x-;W^^;-;W^SliM§#fc. W 32^ tttttt. 

15 'HNMR (CDC1 3 ) 6 0.93 (t, J=7. 2 Hz, 3 H), 1.26 (t, J=7.2 Hz, 3 H), 

1.65-1.75 (m, 2 H), 2.58 (t, 1=7.6 Hz, 2 H), 2.90 (t, J=7.6 Hz, 2 H), 
3.40 (t, J=7.8 Hz, 2 H), 4.12 (q, J=7. 2 Hz, 2 H), 4.80 (m, 2 H), 5.00 
(s, 2 H), 6.63-6.70 On, 3 H), 7.06-7.12 (m, 1 BO. 7.24-7.29 On, 1 H), 
7.34-7.41 On, 6H), 7.84-7.87 On, 2 H) e 

20 ^»J2 2 5 3-[2-7;WO-4-[[4-[[(4-7 xr;hl, 3-^7^JV-2-f 
;W(7Dk!jV)7 5y]^fiW^ >V)V\ ->3 7 x n;W 7uV*>m 
&&m3 8iW*fcl/T, 3-[2-7^n-4-[[4-[[(4-7x^W,3-f77 

25 MS: m/z 505.0 (M+l) 4 . 

fH»J2 2 6 3-C4-[[4-[[(4,5-^^^;V-l, 3-^7^-^-2-1-^) (^Dtf 

;W7s;]^^n^>^w^^ :7i:: ^^ l:lW>sl ^ fjV 

###13 1 tftmzVT, [4-[[(4, 5-i;^^-l, 3-f 7^-^2-r;w (7° 
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JR* 56« 0 

»H NMR (CDClj) 0.88 (t, J=7.4Hz, 3 H), 1. 58-1. 67 (m, 2H), 2.13 (s, 3 

H), 2.18 (s, 3 H), 2.59 (t, J=8.4Hz, 2 H), 2.89 (t, J=8.4Hz, 2H), 

5 3.25-3. 30 (m, 2H), 3.66 (s, 3 H) , 4.65 (s, 2 H) , 5.01 (s, 2H), 6.87- 

6.90 (m, 2 H), 7.09-7.12 (m, 2 H), 7.26-7. 27 (m, 2 H), 7. 35-7.38 (m, 
2H)» 

mmm 227 3- [4- [ u- [ [ (4, 5-5? * 5p;i/-i , 3-^t ;w j-t ( ^ n tf 

10 ##0!I3 8 <h[npl3*K:bT> 3-[4-[[4-[[(4,5-^*^l/-l,3-^7^~^-2-f - 

^e>^-fb-a-^Sr^^^tLT#fc. JR*5 SIX. 
MS: m/z 513. 1 (M+l) + . 

mum 2 2 8 3-[4-[C4-[[(4-7xn;v-i,3-^TV— ;w-2— nwrs/i*^- 

4-^oi^;i/-l, 3-f7 , /-Jl'-2-7S> (0.25 g> 1.4mmolK 3-[4-[(4-^ 
5;i/-^>i?;i/)^S^3 7ji— )lly°a\f^->m^^JV (0.58 g, 2. 0 mmol)33cfc 
ZmM (0.25 g, 4.2 mmol)CD \.2-5?# DDX^>(15 inL)»»tte, hUT-fe 
h^v-7K^**^^^-h U (0.83 g, 3.9 mmol) £rtJQA, S'&*l&&iftT? 

D->/mm.^Jl=4:D *?tt»U Mm4k&®0 (0.31 g, iR^ 495K) Sr»^ 

'H NMR (CDC1 3 ) 5 2.60 (t, J=7.7 Hz, 2 H), 2.89 (t, J=7. 7 Hz, 2 H) , 
25 3. 66 (s, 3 H), 4.54 (d, 1=5. 5 Hz, 2 H), 5.04 (s, 2 H) . 5.50 (br s, 1 
H), 6.71 (s, 1 H), 6.87-6.92 (m, 2 H), 7.09-7.14 (m, 2 H) 7.26-7.43 (m, 
7 H), 7.78-7.82 (m, 2 H). 

*i£0i|2 2 9 3-[4-[[4-[[(4-7i-;H,3-?7^-jH-'fJW75;]/f 
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^3 8 fcFWKLT, 3-[HU-[[(4-7x^H,3-f7«-H 

5 MS: m/z 445.1 (M+lV . 

*ttfl2 8 0 3-[4-[(2'-* ^^D^K7x^K M* b*M 

3-(4-fcHn+->7x^)^D^>^^ (U1 8. 1-14 mmol), (2*-* 

10 bO^^*X7-f> (0.39 mL, 1.66 «ol) O^V9kHP79V (6*0 

o«Ti,r - (r ^;^;w)^^u^> <o.s9 g , i.se 
.1) i«Tl«IMB»bfe. bwk^x-^ 

©aMriMOMU 1 h U 28 fflL) * 

20 W >/»KXW/lM/2) KT««U Mtt*«*«(ISft« (0-24 
g ft* 59*) MS(APCI-): 387 (M-H) . 

*ttfl2 3 i K^EOWy^i'^W^^^^* 

MM 2 3 OfcPI«fcUT, 3-U-kFn^>7x^)7a^f^M 
Hr&bfCo *fi*««0R*Mtt. MS(APCI-):401(M-H). 
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zs(r -x^;i/-6' 9\>nf 7i- ;W3— r ;w ^ ^ / — sMA^to 

bfco $&£*§liOW57aQo MS(APCI-):373(M-H). 

^}6^J2 3 3 3-(4-((l-(tert-^b=^>'^;i/#ZiJV)-lH— f > F— ;W-3-"f ;W 

###13 1 ilTOicLT, l-ftert-^h^fcJM?— ;i/)-3-k 
;1/-ih— r 3-(4-fc Hn^v' zi)V)^f n /l >M*^)Vx.X ; rJ\'fr 

^m^m^mk^vtmtvxnrc urn n%* 

'H-NMRCCDCla) 6 1.67(9H,s), 2. 61 (2H, t, J=8. 0Hz) , 2. 91 (2H, t, J=8. 0Hz) , 
10 3.67(3H, s), 5.17(2H,s), 6. 94 (2H, d, J=8. 8Hz) , 7. 13 (2H, d, J=8. 8Hz) , 7.20- 
7.70(4H,m), 8. 14<1H, d, J=8. 0Hz) . 

m%M4tmmzVT. 3- (4- ((1- (tart-:/ h^->*;V7j?-;W-lH— f > 

'H-NMR(CDC1 3 ) <5 1.67(9H,s), 2. 66 (2H, t, J=7. 8Hz), 2. 92 (2H, t, J=7. 8Hz) , 
5. 18 (2H, s), 6. 95 (2H, d, J=8. 8Hz) , 7. 15 (2H, d, J=8. 8Hz) , 7. 20-7. 40(2H,m), 
7. 60-7. 68 (2H, m) , 8. 14 (1H, d, J=8. 4Hz) . 
20 f|»J2 3 5 3-(4-<(3-(* h=^>* h + J/)-l-^>^t7x >-l-^( )V) * 
V * is) 7 x. 7°a n >m* ^HX 

*Stt73L>£ 3-(4-t Hn+y7xX;W 7D/^l6^f ;i/X7fJW^S 
S Mfei^t i: t T#fc. ft* 50%. 
25 'H-NMRCCDClj) 6 2. 59 (2H, t, 1=7. 8Hz) , 2. 89 (2H, t, J=7. 8Hz) , 3.63C3H, s), 
3.66<3H, s), 5.19(2H, s), 5.30(2H f s), 6. 95 (2H, d, J=8. 4Hz) , 
7. 12(2H, d, J=8.4Hz), 7. 34-7. 42 (2H, m) , 7. 72-7. 80 (2H, m). 
mmm2 3 6 3-(4-((3-(* h^->* h^y)-l-^>l/ft7x>-2-^ 
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W J4i»lT, 3-(4-«3-(* b*~>* h^»-l-^W7x 

jtfi$H*H£LT#fCo W 74%. 
5 >H-NMR(CDC1 3 ) 6 2.64C2H, t, J=7.6Hz), 2.90(2H, t, J=7. 6Hz), 3.63<3H,s), 
5.19<2H,s), 5.30<2H,s), 6. 95 (2H, d, J=8. 8Hz) , 7. 13 (2H, d, J=8. 8Hz) , 7.32- 
7.42(2H,m), 7. 72-7. 80(2H,m). 

mmm2 3 7 3- (4- ( o- (2-^ > ^;v^^s-) -1-^ > ^ ^ >~ 2 " 

>H-NMR(CDC1 3 ) 5 2.39(3H,s). 2. 57 (2H, t, J=7. 4Hz) , 2. 88<2H, t, J=7. 4Hz), 
3.65(3H,s), 4.92(2H,s), 5.17(2H,s), 6. 83(2H, d, J=8. 6Hz) , 
15 7.08(2H,d,J=8.6Hz), 7. 14-7. 80 (8H,m) . 

*ftff 2 3 8 3-(4-((3-(2-^^^>^^-»-l-^>^^" :7:t> - 2 - 

^WI4iPWfcUT:, 3 -(4-((3-(2-^^^>^^-»-l-^^^^ 

20 £S£ft^UXAf|£UT#fc. ** 75%. 

■H-NMR(CDCl 5 ) 6 2.40(3H,s), 2. 63 <2H, t, 1=7. 4Hz) . 2. 89 (2H, t. J-7. 4Hz) , 
4.92(2H,s), 5.17(2H,s), 6. 84 (2H, d. 1-8. 6Hz) , 7. 10(2H, d. 1-8. 6Hz), 7.16- 
7.80(8H,m). 

mmm 2393- (4- ((2, r , e« - b y ^^7x=^h /» * b ? * 

25 

#««3 1tPliKtt, (2,2',6'-hU^^b^x^W3-<;0^^/ 
^MKIilT'llfc. W 78% o 
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■H-NMR(CDC1 3 ) <5 1.93(6H, s), 1.97(3H,s), 2. 58 (2H, t, J=7. 8Hz), 

2.88(2H, t, J=7.8Hz), 3.66(3H,s), 5.04(2H,s), 6. 88 (2H, d, J=8. 4Hz), 7.06- 

7.34(8H,m). 

mmm 240 3- (4- ( (2, r , 6* - h u ^ tf y x n;i/-3— r ;w * h * ~» 7 x 
5 ~)V)y°un>m 

##M4 if^iliCL.T> 3-(4-((2,2',6'-h'J ^f;H^7x-;H-f;W ^ 
T#fc. JR* 98%. 

'H-NMR (CDCI3) 6 1.92(6H,s), 1.96(3H,s), 2. 63 (2H, t, J=7. 4Hz) , 
10 2.89C2H, t, J=7.4Hz), 5.04(2H,s), 6. 88 (2H, d, J=8. 4Hz) , 7. 05-7. 34(8H,m) . 
^2 4 1 3-(4-<(6-* h^>-2' ,6' -i?^^-tf7xrJH--f JW^ 

h * ~» y x. y'a a° ^;nx 

##0<J3 1 i^tbT, (6-^b=^>-2' ,6' --J^)V-\dy3LZL)V-Z--( 
JW/3'y-^i:3-(4-tl ? D^y7x - ;w) :/ o n ^^xt, <=> ^ 
15 ^b^^ll^?ft^ibX#fc. W 32%„ 

'H-NMR(CDCl 3 ) 6 1.99(6H,s), 2. 58 (2H, t, J=7. 8Hz), 2. 89 (2H, t, J=7. 8Hz) , 
3.66(3H,s), 3.74(3H, s), 5.00(2H,s), 6. 88 (2H, d, J=8. 8Hz), 
6.98(lH,d, J=8.4Hz), 7. 06-7. 22 (6H, m) , 7. 40 (1H, dd, J=2. 2 & 8. 0Hz) . ' 
mmM2 4 2 3-(4-((6-* h^-2' ,6* -*J*<?)V-\f. y xnjV-3— f )V) * 

20 v^-^)yx.-)V)y°unym. 

m^M4hmmiZ\sT, 3- (4- ((6-* h^>-2' ,6' -^^fJhh^iZ^- 
3— r )V) * h * zs) y x. y'a a° >m ;* 6 £Hfl?frtt £ 

7°UXAatbTHfc. JR# 94%o 

'H-NMR(CDC1 3 ) 6 2.00(6H,s), 2. 64 (2H, t, J=7. 8Hz) , 2. 90 (2H, t, 1=7. 8Hz) , 
25 3.74(3H,s), 5!oO(2H,s), 6. 85-7. 44 (10H, m) . 

H»J2 4 3 3-(4-((2' ,6' -iS*^)l-4-*h3ri/¥yx.ZL)l-3-^Jl)*b 
7i-JW 7 4 D/t>I^WHXf^ 
###J3 1 <£;|W)JillCbT, (2' ,6' -^^^H-ih + yt^x^hS^ 
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•H-NMRCCDCg 5 l.99(6H,s), 2. 58 (2H, t, J-8. OHz) , 2. 88(2H, t, 1=8. OHz) , 
3 66(3H,s), 3.9K3H.S), B.14(HLa). 6. 04-7. 25(1 OH, m). 
5 WJ2 4 4 3-(4-((2' ,6' -WlK-^^x=)hHM^ 

##*4fcB»fcbT, 3-(4-((2' ,6' -^W-^^^x^" 

^UXA^tbT#fcc JR* 91%. 
10 l H-NMR(CDClg) a 1.99(6H,s), 2. 63(2H, t, 7. 8Hz) , 2. 89 <2H, t, J= J=7. 8Hz) , 
3.9K2H.S), . 5.14(2H,S), 6. 85-7. 24(10H,m) . 

**« 245 (2, 6-** b * cok* x / *^>*;» 7 

87 %„ 

'H-NMR(CDC1 3 ) 5 1. 25 (3H, t, J=7. 2Hz), 2.40-2.48(2H,m), 2. 84-2. 94(2H,m), 
3.75(6H,s), 4.12(2H,Q,J=7.2Hz), 5.01(2H,s), 6.16(2H,s), 6.94- 
7.38(9H,m). 

JV)7°Dn>i 

#*«4iW»C^ ( 2 J-^b^>4-((3-7x7^>^)^ 
fco JR* 78%c 

25 l H-NMR(CDCl 3 ) 8 2. 43-2. 58 (2H,m) , 2. 86-2. 98(2H,m) . 3.76(6H,s), 
5 01(2H,s), 6.17(2H,s), 6. 94-7. 40(9H,m) . 

*tt#|2 4 7 3-(2,6-^7;^D-4-((2' ,6' -^^k'7x^-H;W 
^ h+y)7x-;W^a;i>fiWXf^ 
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##0lj3 1tKLT, <2' ,6' -e>^^t*7x- ;i/-3— UV)*9J — 

^^ii^$ifi«»<tbr#fe. w 89% 0 

'H-NMR(CDCls) 6 l. 24(3H, t, J=7. 0Hz), 2.01(6H,s), 2. 54(2H, t, 1=7. 6Hz) , 
5 2.9K2H, t, J=7.6Hz), 4. 12 (2H, q, J=7. OHz) , 5. 05 (2H, s), 6. 49 (2H, d, J=9. 4Hz), 
7.06-7.50 (7H,m). 

mMm2 4& 3-(2,6-> J 7;^a-4-((2' ,6' *?-)V\Z7 3L~)V-1-< )V> 
* h^) -7^-)V)^UJ-%>m 

#*#)4 t.mmz\s-z, 3-(2,6-> f ^;^^-p-4-((2 , ,6' -v^)V\£y^— 

&#WH<i:UT#fc. mm 95%. 

•H-NMRCCDCls) <? 2.01(6H,s), 2. 61 (2H, t, J=7. 8Hz) , 2. 93 (2H, t, J=7. 8Hz) , 
5.06(2H,s), 6.50(2H,d, J=9.6Hz), 7. 08-7. 48(7H,m) . 

mMM2 4 9 3-[4-[[3-(2,6-> ? ^9 1 ;V'^>> ? ;0^>> ? JW^'>]^xn;i/] 

15 7"n/t>t^fJV 

3-(4-k Ko+v'7xr: ( )W7 p oA>g|^5 L ;i/ (180 mg), 3-(2, 6-5?*^;i^ 
>^)V)^>i^)VT)Vn—)V (226 nig) 43.£tfh U 7xX^X7^f > (286 
mg) ©h;vx> (2 mL) jgtfcjy^M^IS^i^v (40% h;vx>^ 
«c 500mg) £^iT«Tl^ mta-Cl P#IHfflfc#U&. R/SM^ £ ~> U * y 

20 JV*7A^D7hi^77^ — T?tt«Lifc. IfSSxfJ^^tV (^«lt 1 : 9 

^32SK) *JK»fi«l«*tl/T#&. 

'H NMR (300 MHz. Chloroform-D) 6: 2.23 (6 H, s) 2.60 (2 H, t, J=7.8 

Hz) 2.89 (2H, t, J=7. 8 Hz) 3.67 (3 H, s) 4.06 (2H, s) 4.96 (2 H, s) 
25 6.8-6.95 (3 H, m) 7.0-7.1 (6 H, m) 7.2-7.3 (2 H, m) . 

*»ii2 4 9 tmmzvx, ^T<Dmmm2 5 0*3^^2 5 1 (Di^m^ 

!&L>ft<, 

mffi®}2 5 0 3- [4- [[4- (2, §-z?*^)V^>z?)V)^>l?)V\j!-3r^7x.-)V\ 
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^D/t>i^f^ ifc^ : 955L ayifeiAtt*. 

'H NMR (300 MHz, Chlorof orm-D) <5 : 2.24 (6 H, s), 2.59 (2 H, t, 1=7. 8 
Hz), 2.89 (2 H, t, J=7.8Hz), 3.66 (3 H, s), 4.06 (2 H, s), 4.97 (2 H, 
s), 6.8 - 6.95 (2 H, m), 7.02 (2 H, d, J=7.9 Hz), 7.05 - 7.15 (5 H, ■>. 
5 7.29 (2 H, d, J=7.9 Hz). 

nMM2 5 1 3 -[4-[(3-^>^;^>^)^->^^^ :i ^ DA>m ^^ 

)\, iR^ : 628!. mM^^» 

>H NMR (300 MHz, Chlorofon-D) 6: 2.60 (2 H, t, J=7.8Hz) 2.89 (2H, t, 
1=7.8 Hz) 3.66 (3 H, s) 4.00 (2H, s) 4.99 (2 H, s) 6.85-6.9 (2H, m) 

10 7.1-7.3 (11 H, m). 

mnW2 5 2 3-[4-[[3-(2,6-^^^V^>^)^>^^^ :7 ^^ ] 

3-C4-[[3-(2,6-^^^U^>^)^>^W^' >]7x - ;W ^ Dn>m;< 
^Ml25mg), 2»«*«flS^HUf ^*»* (3mL) , X*/-* UWL) 

15 ometm^*Mrc\mmm^it. &xm*m*wm^ 1 

(lOmL) , 7K (30mL) ©»**fcftl*.fc. «f Hrr*H#***U 

MS (APCI-) 373 (M-H)o 
20 **#|2 5 2fcW«fcbT, SIT©*** 2 5 3**0*2 5 4©ft^lW 

N2 5 3 3-[4-[[4-(2,6-^^M>5?JW^>^^^^7x-;W 



iR^ : 96%o ^fe^^o 
25 MS (APCI-) 373 (M-H) .' 

MS (APC1-) 345 (M-H) . 
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N-^s^>'JI/-4-7ji-;1/-1,3-5 1 TV— ;H-7 5> (390mg) ONJ-S?^? 

(l.OmL) »«fc7R*ft;3- h U ^ A (60%, jfttt, 50mg) £^ 
5 irein*., M*C 30 »W*^»if £:» ^M^^3-(4-{[4-(^aa^^ 

Lfc„ f^mx5 L ;i^-'S^U-> Og^ifcTl : 19^6 l : 1 icT£^>*X>b) 
10 T'Iit§ui:iaO, M<b^« (260m g, W 48%) *}jat6itt«t 

'H NMR (300 MHz, Chiorof orm-D) <5 :0.8 - 0.9 (3 H, m), 1.2-1.4 (6 H, 
m), 1.6 - 1.7 (2 H, m), 2.59 (2 H, t, J=7.7 Hz), 2.89 (2 H, t, 1=7.7 
Hz), 3.35 - 3. 5 (2 H, m), 3.66 (3 H, s) , 4.78 (2 H, s), 5.01 (2 H, s), 
15 6.70 (1 H, s), 6.89 (2 H, d, J=8. 7 Hz), 7.11 (2 H, d, J=8. 5 Hz), 7. 2 - 
7.3 (1 H, m), 7. 3 - 7.45 (6 H, m), 7.85 (2 H, d, J=7. 9 Hz). 
$mM2 5 6 3-{4-[(4-{[-rv^ > Dt!;K4-7a:Zi )V-\,Z-^T^/—)V-2— ( 

)V> r is j ] j* ?-M ^ y z>)V) >-] y x. ~M y°un>m*?-)\> 

mMM2 5 5 tlflilCUT, %mtt>&ty*'&J&lstZo IR* : 72*. 

20 mvt®o 

MS (ESI+) 501 (M+H) c 

MMM2 5 7 3-{4-[(4-{[-rv^;K4-^a:-;p-i,3-^TV r -;u-2-<;v) 

75;]^fM^>^W^>']7z^W7'nA>t 
N--f V 7*f JH-7 3-f 7V-JV-2-7S > (232mg) ©N,N-y^ 

25 ?J^^A75 F (2mL) *J*fc*3Hfl2^- h U (60%, ifif£, 50mg) £^ 
^TiD^., ^ST? 30 ^IH^M-tiP fco jE^^(C3-(4-{[4-(^PP^5 L 

;U)^>^;i/]^-^->}>'a:-;wyn/'?>^^5 1 ;K3i8mg)^a]^> Mt? m 



WO 2004/041266 PCT/JP2003/014139 

329 

TJSWrSili:fc«kO, JH&»«« (322mg) fcffcfc. £<B*lt6«Mfc*&.** 
y-Jl> (2mL) , 7"h9tFn77>(2BL)©S'&»tK^»*U, 2fc«*»fl5 
5 ^bU^A7K»« (2nL) S*T 1 WMH#*fil£fc. RJfcfi^tt** 

»g«j*^iifeHPLc(^5^x>MJ-r^;i'A)T?«»UT, m 

MS (ESI+) 501 (M+H) . 
10 5 8 3-{4-[(4-{[^i/;K4-7x-;V-l,3-f7y-JH-^Jl/)7 

3- {4- [ (4- { IA* (4- 7in;H,3-f7 l/-;W2H' ;W75^]/^W 
^>5>;W t+'>] 7 i-JW7*D^>i^Wl' (250mg) <2nL) > 

fh7tb*D77> (2mL) 2 SMfcTMHfc?* b U # A*» 

15 m (2mL) sun*.* R^tg^**^^ i«* 

***»«rt!«ttfcLfc«, ^mx^;PTl*mbfc B a«X3\>HB*Presep 
Dehydration tube (fP^M^ <*> W *JSV»TttlMfc JMbTMMS** 

(220mg, JR*90») *«feHfillS*t bT»fc. 
MS CBSI+) 529 (M+H) . 
20 «HM2 5 9 3-{4-[(4-(H77a^K4-7x-JV-U-f7«-K 

^»J2 5 8 tRMHCl/T, 3-i4-[(4-lMy7*DH;K4-7x^H,3-f 

T l/ _ ;1/ _2_^ ^75;]^ ^ > ->] 7 xx;w A 

25 MS CBSI+) 487 (M+H) . 

1,3-^77- ;u-2--f ;W7S/)/^W^> 5?/W t*'»7i x;W 7n/\-> 
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n-7 d e;i/-4- [4- ( h u y)V^-u^)V) y x. , i/-;W2-t a 

> JfcfcTkX&g (477mg) ©NJ-^^fMMT^K (10mL) jtftRlCTK* 
fl^HJ^A (60%, 104mg) £ OICXiD;^ ^iSKMUT 30 #M*>$ 

*gif fc. KAag-frttlC 3- (4- { [4- a D * ^)V) ^ >V)V\ 7 x — )V) 

5 7DA'>m*^;v(3i8mg)£ o'cxin*., Mtc^LT 1 nffls*&iB&it. & 
««-&«i*7Kfc&^ IfixwifflUfc. IFI&x3 i ;i/Ji£i£iH&U 

(MltT 1 : 1 9 ^ 5. 1 : 1 ^T^7^X> b) ~T2Wmt%> Z. L\Z& V , gfeU 

10 Utf A7KMt(5mL)<&tlD;t, 3 fl#|ffl;fr#igi££:. HJ^M^S: 1 MftM 

<6*f 3d<tK:<k*K ams-frfe (230mg, iRifS42*) ^IMStt 

MS (ESI+) 555 (M+H) , 
15 2 6 O ^imtCbT, ETFO^JSfcU 6 1 ~ 2 6 3 <D<k&W&tif&ls 

§Hifc0!l2 6 L 3-{4-[(4-{[[4-(4-^DD7x-;W-l,3-f7y-;H-'f 

;w ( y a m ) V) 7 a j ] ^ j- m > V) * 7 x x; w y d a >m 

JR* : 28* 0 ^fi^So 
20 MS (ESI+) 521 (M+H) „ 

*J|01J2 6 2 3- {4- [(4- {[[4- (3-* h^J/^i-iW-l, 3-^7!/— JW2~f 

;W n t!;w 75/]^ ^ > ^->]7i x; W 7" □ A >m 

Jfc# : 41S!o ^fe^^o 
MS (ESI+) 517 (M+H) . 
'25 ^»J2 6 3 3-{4-[(4-{[(5-7i-)W,3-f77- ;W2--f JU) (^D fc!jU) 

7 3./] ^>^;U) ^ ->] 7 irw 7n/t >^ 

MS (ESI+) 487 (M+H) „ 
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3-(4-t FD^->^o:n;P)^CiA 0 >m^^ (0.396 g, 2.20 mmol), [3- 
(3^fJV7x^'»7xZJW^5'/-iV (0.429 g, 2.00 mmol) 
Vzr^)Vi£Xy<<> (0.747 mL, 3.00 mmol) (Dh)\>Z-> (30 mL) »»c£*fc 

t»#u i, i' - (y^*^*^)^^^ (0.757 g, 3.00 moi) * 
ypmr^M^ gft^tx is ttWJWtfc. (15 

HPLC (10-95% y-fef^HJ*/*, 0.1% h-J7M0ftM) T*jt®lb 
T, SBflS^ (0.414 g, W 55%) l^Wfe. 
MS: n/z 377 (MH + )o 

3-(4^[3-(3-^^V7x/^->)^>^V]^^^^^^^ a ^^^^ 
;W (0.380 g, 1.01 mmol) <D*9/-)\> (4 mL) ^tfrh7tFD77> 
(4 mL) 2 M tRM^ b U AtKMc (1-B mL) 

24 *M&#i*:. R*«lC**ln*. 1 M IMTlttlC^ «^ 

g, JR* 58%) £M£^UXAiltLT#fco 

'HNMR (CDC1,) 6 2.32 <s, 3H), 2.65 (t, 1=7. 7 Hz, 2H), 2.90 (t, J=7. 7 
Hz, 2H), 5.01 (s, 2H), 6.79-6.96 (m, 6H), 7.06-7.24 (m, 5H), 7.33 (t, 
J=7.8 Hz, 1H)„ 
MS: m/z 363 (MH + ). 

mm,m2<6 e 3-(4-{t3-(4-7<^73i/^-»^>^n^^ :7i - ;l '> :/ 

12 6 4t®M\zVX. 3-a-tFD^y7i^)^D/^i^i^ 
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J; [3- (4- ^ ? x. j * is) y x. - ^ & J £ *»f t-&*» ^^H-fefft 

tti<hUT#fc, 59*. 
MS: m/z 377 (MH*)„ 

5 un>m 

$mm2 6 5t»LT, 3-(4-{[3-(M5 1 ;i/7x/ + -»^>^Wt* 

'H NMR (CDC1 3 ) 52.32 (s, 3H), 2.65 (t, J=7.7Hz, 2H), 2.90 (t, J=7.7 
10- Hz, 2H), 5.01 (s, 2H), 6.79-6.96 (m, 6H), 7.06-7.24 (m, 5H), 7.33 (t, 
J=7.8 Hz, 1H) 0 
MS: m/z 363 (MH*). 

H»J2 6 8 3- (4- { [3- (1-7 1 ^k'n;|/) ^ 7 7°D 

15 3-a-kHn^y7x-JW7a^7f^?JV (0.360 g. 2.00 mmol), [3- 
(l-7ai-;|/t*-;P)7 3i-;Hp<^y— )V (0.421 g, 2.00 mmol) &J:££hU 
7J-)Vi£7.~7 4 > (0.747 mL, 3.00 mmol) ©h^X> (30 mL) i§i££2K?£T 
l,l'-(T^/> ? ^;i/^z:;W)^t!^U> ? > (0. 757 g, 3.00 mmol) 

«-rojD^., ^i?h^.t, mmrv is NF^m^bfe. jE**fc^*u-> (15 

MS: m/z 373 (MH 4 ). 

mmm2 6 9 3-(4-{[3-(l-7xZ)H:'^)^>^]t^>'}7iZ;l')7 4 D 

25 /^>m 

nffiM2 6 5 tmmizLX, 3-(4-{[3-(l-7i-^t:rJWA>-7;W^ 
71% (^3r-tir>— MX^^^B^). 
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MS: m/z 359 (MH + ) 0 

6 8 «hj5U£K:LT, 3-(4-t VU**/? *~)V)ZfuK>m*^)V& 
ttfttltffc. JRSP 87*. 

'HNMR (CDC1 3 ) 5 2.22 (s, 3H), 2.59 (t, 7=7. 8 Hz, 2H), 2.89 (t, J=7.8 
Hz, 2H), 3.65 (s, 3H), 5.11 (s, 2H), 6.90 (d, J=8. 5 Hz, 2H), 7.10 (d, 
J=8.5Hz, 2H), 7.21-7.26 On, 1H), 7.28-7.44 (m, 5H), 7.48-7.54 (m, 2H), 
10 7.78 (d, 1=8.3 Hz, 1H), 7.83 (d, 1=8.1 Hz, 1H) . 
MS: m/z 411 (MH + )„ 

H*M2 7 1 3-(4-{ [3- (2-^ 7f JW ^ >i^W 7 i-JW 

3- (4- { [3- (2-* ^)V-l-j-7^)V) ^> i?)V\ 3*3r 7iZJW 7°OA>i^ 
15 (0. 648 g, 1.58 mmol) (D^^J-)V (6 mL) &&.T$7~ b7kH077> 

(6 mD m&mmz 2 m 7km4ki-hvy&7kmm a mo £in*.> ^s-c 75 

20 (0.534 g, JR* 85%) &m&WfctiktLXWt. 

'HNMR (CDC1 3 ) (5 2.22 (s, 3H), 2.64 (t, J=7.8Hz, 2H), 2.90 (t, J=7. 8 
Hz, 2H), 5.12 (s, 2H), 6.91 (d, J=8. 7 Hz, 2H), 7.12 (d, J=8.5Hz, 2H), 
7.21-7.33 (m, 3H), 7.37-7. 42 (m, 3H), 7.48-7.55 (m, 2H), 7.78 (d, 
J=8.5Hz, 1H), 7.83 (d, J=7.9Hz, 1H). 

25 MS: m/z 397 (MH + )„ 

M$&M 2 7 2 3-(4-((2'-Xh^~>t?7oi-;i/-3-'1';l/)^ V*y)7*-~)\')'? 

3- [4- [ (Z-y D ^ > i?)V) t+y]7x n;W 7 D A >m * (0. 30 g, 
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0.86 mmol), 2-X h^i^ccX frtfu >ffi. (0.16 g, 0.95 mmol), "rh^^X 
hU7i^l/^X7^>/l7^'>A (40 mg, 0.034 mmol), 2 mMffl&jj >J »> 
A?J<^(0.3 mL), X^y-;l/ (0.3 mL) &XKMl/X> (3 mL) <DM&m&* 

7)v~2ynm%T, -mmm^rco Rj^m^tm. Kfomzmmx.^ 

07h^77^- (^S^rU->/iH»X5 t ;P=10/l—2/I) IcOfigU 3-(4- 

( (2* -x h ^ s/ if 7 xx;i/-3--r ;w * h * >-) 7i-;W / t 

(0.21 g, 63*) *ifi?llWtUT#fc. 
Z.0>tt&m<O*9 J-JV (4.2 mL) 1 mM^Wtit-T h U ^A7K»«t 

10 (1. 3 mL) MLKT 2 B3MWtt#b;fc. KJ&i&S: 1 pH7 \Z 

X^;W=3/2~l/4) fcTl*»U aSfiJ&gJKDSJgfc^ (0.17 g, JR^ 84%) 
£#fc„ MS(APCI-) :375 (M-H). 
15 7 3 3- (4- ((2* - 7 k'7 xz;l/-3-f ;W ^ b ^y) 7 x - ;W 7d 

mM&\2 7 2 i(WI«|(CbT. 3-[4-[(3-7D^>^W^>']7x-JW7 

*S&*£JI OR* 6%) c MS (APCI-) : 356 (M-H) . 
20 £)K0I2 7 4 3-(4-((2'-t Ho^'>t*7'a:x;W3-'r;U)^ h^i»^jcx;i/) 
7d^>H 

H»4 2 7 2 iRil^UT, 3-[4-[(3-7Dt^>^)^v']7x^W7 
0/t>»*3S>l/fttf 2- (4, 4, 5, 5-5 1 3, 2-'7W#D7 >-2--f 

;w 7xy-;^.e,aifl2^«is^iaEU&. &3i$iioK4K33%). msupci- 

25 ): 347 (M-H). 

mt&M2 7 5 3-(4-((2 , -(^^;^^-)tf7acX;i/-3-r;WP< h^)7xZ 
;W7°o/t>si 

mmW2 7 2 t»bT, 3-[4-[(3-7Dt^>^j0^y]7i3]7 
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Lfc* fcft»*0R*89K>. MS(APCI-):377(M-H). 

^js^ij 2 7 6 3-(4-((2' -(x b*->#;i/#-;» t7x-;v-3-f ;w * 
p a ^B^WPRtf 2-x h 3cis%)Vi$~)Vy i^jH d 

£-&J&l>fc. ^fttttttoOK*^*). MS(APCI-):403(M-H). 

^J|^J2 7 7 3-(4-((3-aS-^^^7xy+'» / <>^V)^>')7x- 

jv)^p;i>^^^;v 

10 3-(4-tHa^y7x^V)yo/r/^fJK0.25g, 1.39 mmol), [3- 
(2,6-7^^7x;^)7x^W^^/-JV (0.41 g, 1.81 mmol) 
bU7x^MX7^> (0.47 g, 1.81 mmol) Cfh7k^D77> (5 mL) 

mmz, oic«^TT^^3bJi/^>tt^x^;i/ h;vx>»« (40%, 0.82 

mL) *«Tb, 3mfcT16l&IK!«#U&. R«£$cffiiS^ > »**5/U 
XtlU, 3it-a»«©3EH'fb'&'» (0.27 g, W SOX) 

'H NMR (CDCI3) a: 2.11 (6H, m), 2.59 (2H, t, J = 7. 8 Hz), 2.89 (2H, t, 
J = 7.8 Hz), 3:66 (3H, s) , 4.97 (2H, s), 6.66 (1H, dd, J = 2.4, 8.1 
Hz), 6.81-6.91 (3H, m), 7.00-7.14 (6H, m), 7.24 (1H, t, J = 7.8 Hz). 
20 fH»J2 7 8 3-(4-((3-(2,6-^^f;V7x;^»^>^)^'»7x- 

3-(4-((3-(2 1 6-^^V7x;+^)^>^)tf'>)7x^)7"P/1>i 
(0.24 g, 0.62 mmol) 0**./— ;M£Jfc(5.0 mLHc> 1 ^zK&ffcX 
HJ«7A7k#« (1.2 mL) SiU*., ifiCT2 B#Mi*#bfc. 

25 Msttx^vtT^L, i ajE*BfcRt^*icrifc», 4s*&«» * 

^;i/=3/2^1/4) fcT»«U ft&ttA0>Mfc#4ftl (0.15 g> IR* 64!S) £ 
MS(APCI-): 375 (M-H). 
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£<DM&y>}) ) ffi^mt^m^mvtc (^ag£fc£#^HPLc(^^x>h 

'H NMR (CDC1 S ) 6: 2.23 (3H, s), 2.60 (2H, t, J = 7. 8 Hz), 2.90 (2H, t, 
J = 7.8 Hz), 3.67 (3H, s), 4.97 (2H, s), 6.86-6.95 (5H, m), 7.04-7.21 
10 (4H, m), 7.23-7. 29 (1H, m), 7.35 (2H, d, J = 8. 7 Hz). 

J $mm2 8 0 3-(4-((4-(2-^^;U7 x J ^>>>jV)^-^» y x.~)V)7 

mMM2 7 8 tmmzlsX. 3-(4-((4-(2-^ f ;l/7 1 ; + ^>^W t=!r 

^)y^~)v)y°xn^>m.*^)isfr$&m4b&'to&&i&vtc 0 m&mgk mm 

15 63%) a MS(APCI-): 361 (M-H). 

Mt&M2 8 1 3-(4-((3-(2-^^7x/ + >/)^>>'JWt^>')7i-;Wy 

mz-(2-*^jvy ^ / y x.=l)1] ;~-)V m^M2 o 1 t^iiat, 

t<Du^m) ) fr<z>mmfc&w&&&.vfc mmizuftmxpicitf^^jiyh 

+M*£;UA)£J3V>fc) o *efe^«#j(iR^28%)„ 

'H NMR (CDC1,) 6 : 2.22 (3H, s), 2.60 (2H, t, 1 = 7.8 Hz), 2.89 (2H, t, 
J = 7.8 Hz), 3.67 (3H, s), 4.99 (2H, s), 6.79-6.94 (4H, m), 6.98 (1H, 
25 s), 7.03-7.21 (5H, m), 7.22-7. 34 (2H, m). 

MMM2 8 2 3-(4-((3-(2-^5 1 Jl'7i/^y)^>^Wt : l 1 y)7i3JW7 I 

mMM2 7 8 tmmzVX. 3-(4-((3-(2-^^Jl/7xy^y)^>i;jl/)t^ 
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58%) c MS(APCI-): 361 (M-H) . 

3-[4-[(3-^D^>^;V)^^3^x^;W^P/1>mtert-^;i/ (3.5 
g, 8.94 mmolh 2-^S^7x^a>SI (1-47 g, 9.83 mmol). rh? 
^h'J7i^X7>f>^7^7A (413 mg, 0.36mmolK 2^^^ 
VO&7mm(l ml). JL?;-)\< (7 ml) M^;WX> (70 mL) 

7A707h^77^- (^^>/^mx^;l/=10/l~4/l) IS 

^m^^mit^m (3.62 g, 97*) 

>H NMR (CDC1 3 ) 5: 1.41 (9H, s), 2.50 (2H, t, J = 7. 8 Hz), 2.85 (2H, t, 
J = 7.8 Hz), 5.11 (2H, s), 6.90 (2H, d, J = 8.7 Hz), 7.13 (2H, d, J = 
8.7 Hz), 7.33 (1H, m), 7. 42-7. 55 (5H, m), 7.65 (1H, m), 8.03 (1H, dd, 
J = 1.5, 7.8 Hz), 9.98 (1H, s) . 

mMM2 8 4 3 , -[4-(2-tert-^b^^;^-^X^;V)^x/^>'^^;W 

tf ? m x;v-2-tj >W 

3-[4-(2*-*;V5;Vt^xX;V-3--r;V^ h^vO^xXM^crnVgltert- 
20 7^)V<\.S g, 3.60 mmol), U >^=.?K^T h U A (0.43 g, 3.60 mmolh 
2 _^^ jl// _2_^>(i.72 mL, 16.2 mmol), iexi-~?& y — )V (7 mL) , * (15 
mL) RtJ!fb7tHn77> (15 mL) <Dm&m\Z., or^TM^m^hU 

^a(i.22 g, io.8 mmoD^iPA, mmzx 2 mmmwvtc. ^K«eti 

25 B^>'J^^7A7^b^77^ (A+itV/Wlf^Z/l- 

1/2) klt»«u n^m^o^mm^m (1.12 g, 72*0 £#£0 

'H NMR (CDCI3) <5 : 1.40 (9H, s), 2.50 (2H, t, J = 7. 2 Hz), 2.84 (2H, t, 
j = 7.2 Hz), 5.09 (2H, s) , 6.88 (2H, d, J = 8.7 Hz), 7.10 (2H, d, J = 



WO 2004/041266 



PCT/JP2003/014139 



33$ 

8.7 Hz), 7.20-7.47 (6H, m), 7.56 (1H, m), 7.93 (1H, m). 

mmm2 8 5 3-<4-«2' -«>> ^>vy a )v&~)V)\?.y ^>v-z-^ m 

3* - [4- (2-ter t~7 h * v-#;V^ - )V3&M 7x;W tf 7 x=JV- 
5 2-*;V^>m(0.24 g, 0.56 mmol), $?^^7-U > (2M^h^fcKa^^ 
0.42 mL, 0.84 mmol)> 1-fc H a3rS"<>V h U TV— /I/— *fO#f 
(0.13 g, 0.84 mmol)S.^N,N-> ? ^^;^;i/AT5 H (6. 0 mL) CD?g-&#J^, £ 

(o.i6 g, o.84 moi) em*.. raaKiT 12 i^mi^bfc. K«s»Sx^;v 

^D7h^77^- (^\^-y->/TOx5 L ;i-=2/i~i/2) ktjwhu m&tto 
Vkd 3- (4- ( (2' - ( (>>* ;i/#x>i/) t* y x. x;i/-3— r ;v) ^ h 

7i^)7"nn>i t er t-^^;i/Sr#fco Z. <Dit&m & h >J 7 DlMfc (2 

^HPLC(^^^X>h-y--f^;UA)(CT3it^b, ^^^^M-fb-&#l(58 mg» 
W26%)2r#fe. MS(APCI-): 402 (M-H) . 

mMM2 8 6 3-(4-{(2'-(75;*^^Wk'7xZ;H-<JW^b+^) 
20 ^1^2 8 5 tmmzlsT* 3'-[4-(2-tert-7 Jl/tf x;i/X^;l/) 7 

i/^y^fM tf 7x -;i/-2-^;i/^>^25.^ l-fc H a^->^>V h >J T V 
-;v r> ; tx«>A^e.*H'fb'&«»*'&«L/fc- ^ttn ok* 66*) . 

MS(APCI-): 374 (M-H). 

mmm2 8 7 3*-((4-(2-*;^=^'>X^;W)73:/^"»^5 i ;W)lf^aix;V- 
25 2-#;i^>^ 

3 , -[4-(2-tert-7*h*->*il/^X^l/)7xy^->^^WH7x^I/- 
2- ft ;1/tH (0. 1 5 g, 0.35 mmol)£ h U 7J^D^i(3 mL)K»fl¥U 
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(21 mg, JRJ*S16X) MS(APCI-): 375 (M-H) . 

nffiM2 8 8 3-(4-((2',6'->^ h^tf? i-JI/-3-f JV) ;* h^r-» 7 :t~ 

*H NMR (CDCI3) <5: 2.59 (2H, t, J = 7.8 Hz), 2.89 (2H, t, J = 7.8 Hz), 
3.66 (3H, s), 3.71 (6H, s), 5.08 (2H, s), 6.65 (2H, d, J = 8.4 Hz), 
10 6.92 (2H, d, J = 8.7 Hz), 7.11 (2H, d, J = 8. 7 Hz), 7.23-7.33 (2H, m), 
7.34-7.45 (3H, m). 

mMM2 8 9 3- (4- ((2' ,6'->^ h^fcT 7x^-3- T )V) * h^'»7x- 

nnm2 7 %bMmz\sX, 3-(4-((2\6'->?*b3r^£:7:rXJW3-^;V) 
(iK^86%). MS(APCI-): 391 (M-H). 

nMM2 9 0 3-(4-(<2\6'-:^X3\^fc*:7x~;W-3--r;»^ h*z/)7* — 

mmm2 1 1 t^nctx, 3-(4-t ho^>/7x^v)^d^>@i^^i/R 

20 xs (2* , 6' ->?x^;i/ if 7 xx;i/-3— f ;w ^ ^ / &3l»fl^«&£'&Jifc bfc. 

'H NMR (CDC1 3 ) <5: 0.99 (6H, t, J = 7. 5 Hz), 2.30 (4H, q, J = 7. 5 Hz), 
2.59 (2H, t, J = 7. 8 Hz), 2.88 (2H, t, J = 7. 8 Hz), 3.66 (3H, s), 5.10 
(2H, s), 6.88 (2H, d, J = 8.4 Hz), 7.05-7.20 (5H, m), 7.21-7.33 (2H, 
25 m), 7.38-7.48 (2H, m) . 

9 1 3-(4-((2',6'-yIfJH:'7x^H"f;W^ h*v0:7xX 

&MM2 7 8 tmWzVT, 3-(4-((2 , ,6 , -v ? X^;Vt?7xn)l/-3-^;i/)^ 
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^52*)„ 

'H NMR (CDC1 S ) 6 : 0.99 (6H, t, J = 7.5 Hz), 2.30 (4H, q, J = 7.5 Hz), 
2.64 (2H, t, I = 7.8 Hz), 2.90 (2H, t, J = 7.8 Hz), 5.10 (2H, s), 
5 6.86-6.93 (2H, m), 7.07-7.17 (5H, m), 7.21-7.31 (2H, m), 7.39-7.46 (1H, 
m). 

MS(APCI-) : 387 (M-H). 

mmm2 9 2 3-(4-((2'.6'-^7;i/tDh'7x^H-'f;W^h^y)7xn 

u (2 • , 6 ' -v y )^ u t* y x. -;i/-3-r )V) * ? / - jvfr z mmitsm v 

'H NMR (CDC1 S ) 8 : 2.60 (2H, t, J = 7.8 Hz), 2.90 (2H, t, J = 7.8 Hz), 
3.66 (3H, s), 5.09 (2H, s), 6.88-7.04 (4H, m) , 7.12 (2H, d, J = 8.7 
15 Hz), 7.29 (1H, m), 7. 39-7.56 (4H, m). 

mmm2 9 3 3-(4-((2' , 6' -77MD h'7xr jH--f ;W ^ h=t^» y 

MMM2 7 8 tmm\zVT. 3-(4-((2',6*-> ? 7;^ab:^ain;i/-3— OW 

20 0R2£86%) o 

'H NMR (CDC1 3 ) <5 : 2.65 (2H, t, J = 7.8 Hz), 2.91 (2H, t, J = 7.8 Hz), 
5.09 (2H, s), 6.89-7.04 (4H, m), 7.13 (2H, d, J = 8. 7 Hz), 7.29 (1H, 
m), 7. 39-7.55 (4H, m) . 

mmm2 9 4 z-u-ar ,v -v^^^y m * v^)-2-y>v 

25 ta7x-JW7PA>HX5 1 jV 

mmm2 7 7 tmWzVX. 3-(2-7Jl/tn-4-b H D^->7xr JW 7DA 

(2' , 6' -^x^)Ph' y 31 - ;u-3--r )V) j* ^ J —)Vfr£>i&mik& 
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l H NMR (CDC 1 3 ) 6: 0.99 (6H, t, J = 7.5 Hz), 1.23 (3H, t, J = 7.2 Hz), 
2.30 (4H, q, J = 7.5 Hz), 2.57 (2H, t, J = 7.8 Hz), 2.89 (2H, t, J = 
7.8 Hz), 4.12 (2H, q, J = 7. 2 Hz), 5.08 (2H, s), 6.60-6.71 (2H, m), 
7.03-7.17 (4H, m), 7.19-7.31 (2H, m), 7.35-7.48 (2H, m). 

&H6£§iIiO&^71%). MS(APCI-): 405 (M-H). 

m&mz 9 6 3-(4-((2' - (t Hn + ^>/fJW k'7i^H--f JW ^ h^r'» 

y3LZ2)V)7°UA>m. tert-T^ 

3-(4-(2'-*;i^5;Hf7xn;W-3-^;i/^ h^i/)7i-;W7"n/1>i tert- 
^;K0.30 g, 0.72 mmol)£*^/-;K6 mL) mS^r h V t H D77 > (6 

mi)(DM&mmzmmv, m%-TT*mfc*ymi-hvyM> (umg, 0.35 
mmoi) tttiattWi. mwv 2mmmw^o fcmm&mm^ mmvo*wm 

nm&^v ^M7A^Qvh^7^- (^+j->/^mx^=io/i~ 
1/0 \zxmmi>, m&wwKDmmit&m (0.25 g , m%) £#fc. 

l H NMR (CDC1 3 ) <5: 1.41 (9H, s), 2.50 (2H, t, J = 7.8 Hz), 2.85 (2H, t, 
J = 7.8 Hz), 4.56 (2H, s), 5.10 (2H, s), 6.90 (2H, d, J = 8.7 Hz), 
7.12 (2H, d, J = 8.7 Hz), 7. 23-7.45 (7H, m), 7.56 (1H, m). 
mmm2 9 7 3-(4-((2'-(t Kn + ^^^Wk^x^H-fJW^ h*^) 

3 _ ( 4 _ ( ( 2 - _ ( t H d 3=- * ^)V) tf V x ~ ;U-3--f ; V) * b * -» 7x^)7*D 
;^>^ tert-^^KO^S g, 0.60 mmol) £ h 'J 7)VJruW&. (2 mDK^U 

«f ^;PA)ICT*l«'r*21ifc«kO, (10 mg, 5*)£# 

fee MS(APCI-): 361 (M-H). 
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3- [4- [ (3-^ n ^& ^ > 7 x n;M n >i&* (o. 30 g, 

0.86 mmolK ^>^JKX?;W 75 >(0. 20 mL, 1.29mmolK ^"fe^^A 
5 (0.39 g, 1.20 mo IK MJX <5^>S> U h » -A°^>^A 

(0X0.031 g, 0.034 mmolK rac-2,2' -tfX &7^~)V*7,74 J 1' - 
lf^-75^;K0.032 g, 0.052 mmoDS:^ h;i/X>(6 mL) ©JI'&^Sn ^Ui^B 

10 . ?£Sr*^/— JK4 mL)Rtfrh7t: ^77>(6 mL) 1 
1 JttjtllCT PH7 CHib, iiXfJH:TMiHiUfc 0 til?: 

15 3^=2/1-1/2) U *fi»&©3HBflS'&4&<42 mg, iR<sl3%)*#fc. 
MS(APCI-) : 388 (M-H) . 

mMM2 9 9 3- [4- [ [3- [Xf ;K7 x 7 5 / ] ^ t ^ '>] 7 x Z 
)V}7°U^>m 

mffiM2 9 8 Lmm\ZhT, 3-[4-[(3-^D^^>^)t^y]7xx;W^ 

20 un>m^)vms^)v{7x.^Mr^>i^^m^m^^.vr^o 

5>a.fttt* OK* 11*) . MS(APCI-): 374 (M-H). 

H»iJ3 0 0 3-[4-[[3-(tf^o:— )V-Z— f J>75/)^>^Ht4 1 *>]7xX 
H»J2 9 8 t|W|1t^bT, 3-[4-[(3-^D^:^>^;i/)^>>]^3i-;V]^ 

l H NMR (CDC1 3 ) 6 : 2.65 (2H, t, J = 7. 8 Hz), 2.90 (2H, t, J = 7. 8 Hz), 
5.00 (2H, s), 6.90 (2H, d, J = 8.7 Hz), 6.98 (1H, d, J = 7. 5 Hz), 
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7.02-7.20 (6H, m), 7.27-7.46 (6H, m), 7.53-7.59 (2H, m). 

nMW3 0 1 3- [4- [ (3-7 - U ^ ^ > >?JW t * ->] 7 x njW ^n/1>H^ 5 1 

)\> 

(3-7XU J 7x.=.)l)*& S-)V(\A2 g, 5.62 mmol), 3-(4-tKn^v'7 
5 x-JW , 7*p;^>m^^;Kl.22 g, 6.75 mmol), h'J7i^X7>f> 
(1.92 g, 7.31 mmoimO^h^t: Hp 7^X20 mL) (DW&WHz, O'Cit^T 
jy^^^t^X^l/ h;i/X>M(40%, 3.32 mD&m*., mmz-z: 

4-\zxmm (^-y->/imx^;v=io/i~2/i) u ^-i^^noigt: 
io H'fc'&wa.oi g, W5o%)^t#rco 

'H NMR (CDC1 S ) <5: 2.60 (2H, t, J = 7. 8 Hz), 2.89 (2H, t, J = 7.8 Hz), 
3.66 (3H, s), 4.99 <2H, s), 5.74 (1H, s), 6.89 (2H, d, J = 8. 7 Hz), 
6.92-7.15 (7H, m), 7.22-7.30 (4H, m). 

mnms o 2 3- u- [ [3- [7 x^;i, (7n tf ;w 7 s / 3 ^ >^;w t+ 7 x 

15 ZJW7DA>1 

3- [4- [(3-7-'j;^> z?)V) 3r * ->] 7 x - )V\ ~r u n >m * ^;wo. 20 g, 

0.58 mmol) ON,N-^5 1 WA75 F (4 mDig^C, OX^mWT 6035*1^ 
±MJ#A (0.035 g, 0.86 mmol) ttl&X. IMfcT 10 frfflMWhrco *M 
&m\Z. QX^WfcT n-y°U ¥)V7*U 3. F (0.063 mL, 0.69 mmol) W3«74"fc 
20 ^hU^A (0.10 g, 0.69 mmol) ^t^T 16 B#ffimJ£Lfc 0 

^^^^/~;K3 nL)^fh7hFD77>(6 mL) 0>il-&ig«cfc 
»#U l«3t7KBt^±hU^A*»tt(1.5 mL)&iD^-> il^mPII^L 

re. i i^M^T ph3 tsmu mm^Mzxftwmmis* 

* *7A^n-7h^77^-fcTiS (^t>/»g|X5 : ^=4/l~l/2) U 
^3lSa©*j8Yb-&<»(0. 11 g, W47%)*#fc. MS(APCI-): 388 (M-H). 
H»J3 0 3 3-[4-[[3-[7fJK7xZJW7$;]^>^]t^>]7x- 
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nmM3 o 2tmwzvx. 3-[4-[(3-7-u ;^>^w^^]7x-jh 

H (IR^57%) . MS(APCI-): 402 (M-H). 
(iR^74%) . MS(APCI-): 436 (M-H). 

io mmm3 0 5 3-[4-[(3-7-'j-/^>y;w^y]7x-;i/]yD/on 

:/nA>K*?\>Wa>&Mte^&#j£bfc. (J»70%) „ 

MS(APCI-): 346 (M-H). 

mmrns o 6 3-[4-[[3-[-ry^;K^^^;w)T^/]^>^;w^^->] 7 
15 x-;w7oA>m 

£lS6#i3 0 2 il^JcbT, 3-[4-[(3-7- U / 'O^W t+v'] 7x~;i/] 
^•fe^* OCT 12%) . MS(APCI-): 402 (M-H). 

m£0i)3 o 7 3-(4-((4-((x^;K3-^^;P7nin;v)T5y)^^;v)^>> 5 
20 ;w^"»7x-JV)7a;ryi 

3- (4- ( (4- (? o d * ^;u) ^ > ^;i/) ~» 7 1 — y □ /t (50 

mg, 0. 16 jmnol)<2N,N-^*3^*;WAT$ K(l mD^^tC N-X^;i/-m- b)V1 
>>>(5l mg, 0.l9mmol) CD N, N-^^^*^7 5 H (0. 5 nL)»?& 
y»7A(33mg, 0. 24 mmol) £JP;lT 70X^1? 66 P#P^#Ufc„ Rj&$j£Kl7jc(2 
25 mL)?rSPA, ^DP^^>(2 mL)T&tBbfc. £ GeneVac 3t£»ig$|gg 

#^tife^^#/^^^y— ;K2 mL)fc»/»u i «3£7Ktt-fb^-hu»>A** 

*£(0. 32 nL, 0.32 mmol) £JP*.* ^i&T 18 B#Fi9M#b 7c c 1 
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GeneVac ttifrMBSftTttJEM l> &. ttftM HPLC 5 3?X > MM* 

^;PB)T?«t«*r*Hi:fcJ:D*«^'firti!(21 mg, 2690 MS (ESI+, 

m/e) 404 (M+l). 

5 ETFOHWJ 3 0 8 ~H»J 3 3 8 fcpjmfc'&W*, 3 0 7 £EHSfc 

UT , 3 - (4- ( (4- p p ^ ^ > *JM ^ xx;u) 7"p /t 

(50 mg, 0.16 mmo 1) 5 >*>6^(Kbfc. 

^»J3 0 8 3-(4-((4-(Uf;H2-(7x^M^I/)XfJW75;)^ 

^ >^;v) sa**^) -/pa >m 

10 1R* 43 mg. MS (ES1+, m/e) 468 (M+l) . 

»J3 0 9 3-(4-((4-(((3-7x;*^>^)75/)^f;W^>^) 

^-^ y jo n;i/) ^P/t >m 

J&ft 40 mgo MS (ESI+, m/e) 468 (M+l). 

&%ft|3 1 0 3-(4-((4-(((4-7x/^^>^W7i;)^^V)^>^W 
15 t**»7x^)^QA>i 

JR* 37 mgo MS (ESI+, m/e) 468 (M+l). 

mmms 1 1 3-(4-((4-(((4-(2-e^^;i-^'»^>^)T^/)^^ 
;w ^ > $?;w ^ ^) 7 x x;io 7d/^ >^ 

IRS 13 mg. MS (ESI+, m/e) 470 (M+l). 
20 §H»J3 1 2 3-(4-((4-(((2--7x/^^^Ptf;W)T5/)^^P)^>^) 

3-=^ ~» 7 -;10 7°P A° >^ 

Kft 33 mg. MS CBSI+, m/e) 420 (M+l). 

3 13 3- (4- ( (4- ( ( (2, 2- v> 7 x ~)\,X.^)V) 757)/ ^ > 5W) 
^"»7x-JW7D/1>S? 
25 JR* 45 mg. MS (ESI+, m/e) 466 (M+l). 

mmms 1 4 3-(4-((4-(((^7x^w;p/f;W75;)/^w^>^ 
;i/) ^-»7i x jw -7° p >m 

JR* 47 mg. MS (ESI+, m/e) 452 (M+l). 
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mmM3 1 5 3-(4-((4-(((lf7xZjh3-1' ;i//f;W75 /) *5M!/) ^ 

IRS 32 mg. MS (BSI+, m/e) 452 (M+l). 
WJ3 1 6 3-(4-((4-(((t'7 x-JWH 7 5 7) JW ^ >^ 

IR» 12 mg. MS (ESI+, m/e) 452 (M+l). 

mgfll3 i 7 3-(4-((4-(((2-^x-;u-2-(i-trnu^-;wx^;i/)ray) 
;* 5=-; W ^ > V) V) Or* *A y x — ; V> y° n A >M 

iR» 40 mg. MS (ESI+, m/e) 459 01+ 1). 

io mmmsis 3- (4- ( (4- ( (1 - 7 x ^;h2- (1- if n u x^JW 7 
$y)^f;w^>yiH 7x^;p) 7u n>m 

»R» 18 mg. MS (ESI+, m/e) 473 (M+l) , 
mmM3 1 9 3-(4-((4-(((2-">7yx5 1 JW(7x-JW7Sy)^5 1 ;W^> 
S?J|/) t^»7x ~) V) 7*0/1>i 
15 JRS 15 mg. MS (ESI+, m/e) 415(M+1) 0 

§fe&60!|3 2 0 3-(4-((4-((^>^K7xX;i/) 75 / ) ^^WO^W 
'»7x^W7DA>i 

iR» 21 mg. MS (ESI+, m/e) 452 (M+l) » 
HJS0»J3 2 1 3- (4- ( (4- ( (X^;i/ (2-^ ^;i/7 x x;V) 7 5 / ) ^ ? J W ^ > v 
20 JW^'»7x-JW7'Dy^t 

iR» 22 mgo MS (ESI+, m/e) 404(M+l) o 

rnmmz 2 2 3-(4-«4-((^;K^xx:ji/)Tay)^5 i ;i/)^>^;w^-^ 

v)7xrJW7DA>i 
JR* 39 mgo MS (ESI+, m/e) 418(M+1) 0 
25 *5S^!l3 2 3 3-(4-((4-((7x^;K^ > Plf;WT5/)^^;W^>> ? ;i')^-^ 

iRM 23 mg„ MS (ESI+, m/e) 404(M+l) o 
H»J3 2 4 3-(4-((4-(K>fJK7x-;W7=;)^^)^>^Wt+ 
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JRft 21 mgo MS (ESI+, m/e) 432 (M+l) » 
5 7 mgo MS (ESI+, m/e) 440 (M+l) 0 

mnmz 2 e 3-(4-((4-(wyyntfjK7x^)75/)/^)^>^w 

JR* 6 mgo MS (ESI+, m/e) 404(M+l) o 

mmms 2 7 3-(4-((4-((^>-> ? ;k^^)t^/)^^;w^>^>'V)^^ 

10 y)7i^)7 , P/1>BI 

IK* 51 mg. MS (ESI+, m/e) 390 (M+l). 

5>;W ^-^ -» 7 x -;i/) :/ d a >m 

iRg 20 mg„ MS (ESI+, m/e) 410 (M+l). 
15 MUMS 2 9 ■3-(4-((4-(((3^^7x^)(7"Dtf;W75/)^5 1 ;V)^ 

>v?)P) sT^) 7x^W 7°OA' >M 

1R* 29 mg„ MS (ESI+, m/e) 41 8 (M+l) o 
mMW3 3 0 3-(4-((4-((^>^V7$ / ) ^?JW^>^)t*y) 7x 

20 JRfi 58 mgo MS (BSI+, m/e) 466 (M+l) o 

mnm 331 3- (4- ( (4- ( (^ > $w <x^ j w 75/)^^w^> 

y)7x^)7"D/1>g| 
JR* 46 mgo MS (ESI+, m/e) 404(M+l)o 

rnmmz 3 2 3-(4-((4-((^>^K7'5 i jw7^/)^^v)^>^v)^ 

25 y)7x-JW7 , 0/\>SI 

IRS 63 mgo MS (ESI+, m/e) 432 (M+l) . 
mmm3 3 3 3-(4-((4-(((4-^nA^^7x^)73/)^fJV)^> 

^)^y)7x-JW7*D/^« 
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iRfi 7 mgo MS (ESI+, m/e) 444 (M+l). 
mnW3 3 4 3-(4-((4-(((2-1'S^^[l,5-a]trU^>-3-r;PX5 L ;W(!7a: 

t 5 / ) y ^ > v 5 ;)/) ar^^y*. ~)V) y'unym. 

JR* 9 mgo MS (ESI+, m/e) 506 (M+l). 
5 3 5 3- (4- ( (4- ( ( (4- (HDP7 xZJl/)-l, 3-^7 V— ;U-2~l' 

iR* 18 mg. MS (ESI+, m/e) 493(M+1). 
H^!l3 3 6 3-(4-((4-(((4-(4-5/^D^->;i/^ain;l/)-l > 3-5 1 Ty— 

2--r ;w u M 75/)^ ^;p) ^ > *?)V) ^-»7i x;i/) :/ d n >m 

10 IRS 2 mgo MS (ESI+, m/e) 541 (M+l). 

mM®13 3 7 3- {2- [ (4-( [4- (2-* J^+i'XfJl/) 7 1 / +^>] M ^ > 

*?M (^5 1 ;i/)75 ;]-4-7ir;hi,3-5 ; 7y-JH-'f Mzfur%>m 

IRS 10 mg. MS (ESI+, m/e) 531 (M+l). 
^]«J3 3 8 3-(4-((4-((^^;K4-(5,6,7,8-5^b^fc YU-t-^y^ V~ 

is m -l. 3-5^t v/ — )V-%-^ )V) t = y ) * ^>i?;w 7 

iRS 6 mg. MS (ESI+, m/e) 513 (M+l). 
*»J3 3 9 3-(4-((6-^>>?^^~>-2' ,6' 7i-;H--f 

20 31 tjWUHKlb-C* (6-^.>v?;^^->-2* ,6' -7^f;hlf7i^ 

SSIM^ifi^'J XAi t LT#fc. iR^ 55%. 
'H-NMR(CDC1 3 ) 6 2.03(6H, s). 2. 59 (2H, t, J=7. 6Hz), 2. 89 (2H, t, J=7. 6Hz) , 
3. 66 (3H, s), 4.95-5.08(4H,m), 6. 88 (2H, d, J=8. 8Hz), 6. 94-7. 42(13H,m) . 
25 mmM3 40 3-(4-((6-^>^;i/^v/-2' ,6' -7^f Jl/-k'7i^W 

h^-»^aiz:;i/)yPA 0 >^ 

###]4 tfHH^bT, 3-(4-((6-^>^^"^>'-2' ,6' -^^SH^tf? 

x. - ;i/-3-r ;w y h * 7 31 x;p) y* d a° >^x3\jPx^ £ 
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^i^yux^ittm. urn 69%. 

'H-NMRtfDClj) <5 2.03(6H,s), 2. 64(2H, t, J=7. 8Hz), 2. 90 (2H, t, J=7. 8Hz) , 

4.97-5. 10 (4H,m), 6. 88 (2H, d, J=8. 4Hz) , 6. 95-7. 46 (13H,m) . 

mmM3 4 1 Z-U-U4-{UZ-*7)V?9-)V) (4-7i-Jhl,3-?7y-;V-2- 

5 -f ; w t $ / ] ^ ^ > >?;v) ^ >-] 7 x x;h y a a >m ^ ^ 

N-(3-^^^)-4-7x-;hl, 3-^77-Jl/-2-75 > (370mg) „ 7jc^ 
it^bVOA (60* 50mg) , N,N-^fMM7$H (5mL) <DM& 

«*Mt? l ^IW^ RjBffi£4&te 3-(4-{[4-(^an^^;w^>>? 
JW^'>}7xn;W7*nA>g|^^;K3i8mg) £in*., ^jfi-e l m$fr%mi£ 

JStiiUfe. gJ&X^HI^Presep Dehydration tube (fn^M^ (*fc) $2) ft 
m ViT<6««, iilTSIftBI HPLC (^5 >>X > h+h-f ^ ;P A) TM^T 
S££K:«fcDs mmfc&M (250mg, JR* 47X) £lt£?Bltfc#l£ UT#£o 
MS (ESI+) 529 (M+H) . 
15 3 4 2 3-{4-[(4-{[(3-*^7>;0 (4-7i-;hl, 3-^y\A-»-2- 

3- {4- [ (4- { [ (3-* ^)V7^)V) (4- 7 jl , 3-f7y-Jh2-^ ;W75 7] 

/5 1 ;W^>-7JW^e/]7x-;W7nA>i^5 : JV (240mg) 

(2mu > ^b^t \*uy7>(2TDL)<DMetmmzmmi'* 2as*tfl5tb'j 

20 <7A7jcM (2mL) £*n;t, 1 R3Wj&>#iHffc. fcftff, 

Presep Dehydration tube (fn3ft&ffi3£ <**) ®!) &JBV>TI£ifeaL MLTS 
jg^B-^ (220ng,.i»9080 ^ffiitt»i:LT#fe. 
MS (BSI+) 515 (M+H) . 
25 ^»J3 4 3 3-{4-[(4-{[(4-<y7 0 Utf;Wl,3-^TV r — ;W2--f ;P) (3-^ 
W7 l ?My§/l*?-M'<>5?)V>) ^i/]7x-jH 7nA>iy^ 

4— r 77D If JH-(3-^?;V7^)-l,3-^77-;H-75 > (313fflg) , 
zk*flS±h»JSA (60* $ffi&, 50mg) , N,N-y^?MM75 H (5mL) © 
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;VT?J*mbfc 0 WBIX^;VJlSPresep Dehydration tube (fP3tJHfiai <«0 
MS (ESI+) 495 (M+H) . 

206093 4 4 3-{4-[(4-{[(4-^y^oHJV-l,3-^TV— )V-l-4M (3-* 

10 3-(4-[(4-{[(4-f vypt:;wi,3-^TV— ;v--2— r;w) (3-^f;i/^f;W7 
^/]^^;p}^>^)^^]^^-;i/}7 p p/t>^^^;i/ (uomg) 

-)V (2mL) , ^h^t FP:7^>(2mL)(Z>^^J&Kig8?U 2 8U£zKKte:7- 
hV&J*J*m» (2mL) &JD;L. MT 1 RHHJ**#iH£&. KJtSS^fe*^ 

15 JtSrPresep Dehydration tube (ft^Mi (**) tg) &fflV*T<£*fc«, 

T*flMt'ir4& (120mg, *^6iEM#»£: 

MS (ESI+) 481 (M+H) „ 

4 5 3-[4-({4-[l-(4-^Ji^;i/-l,3-^TV-;i/-2-f JW^h^v-] 

^ > J W -» 7 x n;W ^DA>H 
20 (4-7x^Jhl,3-f7y-JH-^;V) *9 (3.82g) , fi&ttziK-ftl 

v>#> (15g) , fh7hHD77> (30mL) ©»&4&ft*MT? 3 BftW 

hHq77> (30mL) zi©*i(EfcJWb:/n tr;w^*S">A (2 

^Jt^h^fc Fa77>m lOmL) ^OtTJlB^ lP#WW>*»1f;fc. 
25 *I<&«Bl& 1 »j£*MMc»ttfci£#, gmx^VTlSmUfc. BM*x^;Wi*ii 
^^<£->U*<7-*;^^A^P 7h^7 7>f>-tiSbfc. SilfJI' 
-^\^-y-> (^«itX 1 : 1 9d>6 1 : 1 *T?i7*^> ? x> h) XJgWT-g> CI £K 
iD, (l.lfif) ZVM&fliVt® (233m g) , 4-tHP^p 
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zs&B&Mt^JV (152 mg), h'j7xr;|/^7^> (399 mg) ©h;H> 
(2mL) M}:77^M>S?yX^ (40% h;i>X>»Mt 650mg) £^ 

5 1:19^1:1 Sl?^7^X>h) T'lit^ HtlCfc D, Hfi«|JK«b*» 

rco ^©tftt^sr^ r^t hd75> domL) te»»bfc. zommzykmit 

U^Am-^A (40mg) ^O^TiD*, il}:lltl»fl1? 

£ 0 ^m^hU^A io*fN» (l.og) £in*> w«3^5iTi^fc, 

&I§LT, 38S*5fc3- (4-tHo^i/7x^) 7'D/1>t^fJV (180 
10 mg), h'J7xZM77^> (399 mg) , h;kr> (2nL)&in*.» 7^ 
JI^>^>?X^;P (40* b;PX>M 650mg) iSi^iTb, iSTl 

7-f--C|»»b;fc:. iiX^-^t> O&SUfcTl : 19^£ l : 1 
^x>}>) TSHTSUfcKicfctK |ft6»JR«J*#fc. uOffeM^/ 
15 ^7— ;V (2mL) , J- V =7 1 b* D V 9 >(2mL) ©fi#»ifcfc##U 2 SJtTkli 

<b^- h U CAtK« (2mD £in*_, 

^Wl&Presep Dehydration tube (ftJ^MHI (tfc) ») &J8V>TlfcJft8&, 3* 
»LT»Hflsa-tt (93m g) S^JteSfcbX^fc. 
20 MS (ESI+) 488 (M+H) 

ETFfc, 1-2 0 1, 2 0 2 A43J;tf2 0 3-3 4 5T#&nfcfb^ 
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9 7 
9 8 
9 9 

1 0 0 

1 0 1 
1 0 2 
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1 0 7 





Me 

10 4 i >v 0 Y 1 ^ COOH 



s 

CI 

s 



Me 



Me 

1 0 8 Ot^ 0 ^ ^ / -cooh 

s 



109 l rv^ o -/i 




1 1 0 C f\^°/\ /-COOH 



1 1 1 



112 %.JCy^° X Kv^COOH 

3 
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1 8 3 

1 8 4 

1 8 5 

1 8 6 

1 8 7 

1 8 8 

1 8 9 

1 9 0 

1 9 1 

1 9 2 
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10 ia^j#^- : 1 3 

Designed oligonucleotide primer to amplify DNA encoding mGPR40 
@22Wt : 1 4 

Designed oligonucleotide primer to amplify DNA encoding mGPR40 
IB^J#^ : 1 5 

15 Designed oligonucleotide primer to amplify DNA encoding rGPR40 

Designed oligonucleotide primer to amplify DNA encoding rGPR40 
@a^ll## : 1 7 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 

20 Sa?!l#-*t : 1 8 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 

mnm^ : 1 9 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 
|fi?ij#^ : 2 0 

25 Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 

m&mn 2 1 

Designed oligonucleotide primer to amplify DNA encoding hamstarGPR40 
MB^'JM : 2 2 
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Designed oligonucleotide primer to amplify DNA encoding hamstarGPR40 
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i bbirosi. 

4. 3£ 




(I') 




15 




5. 




20 t^4>, «Ptt«»&*UTViX'bJ:V^*SIIS» iQtt-Y-COOH^ 



WO 2004/041266 



PCT/JP2003/014139 



406 



(2) #;i/#^>;i^ (3) ;ui/afc>«ak (4) c^^^^-c^y 

gm$nTViT ! bJ;ViX;i/7T ; E'1';^> (5) (6) c x _ 4 

(-NHSO : CF 3 ) T?fe^>iff^l|Bm^Jc 
7. *^>§Mt3^ 



10 Ta5«.m*^iiamo^jo 

9- fltS^ Bt«tfg|®#, ^rh-v-X, Tv-H-v-X, ^?p|#Wjjg|g#, i» 





,SO 

O 
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10. ^ 




(1-1) 



i 2 . gp^ig^: 




MA^UTV^Tfe^Vigm*^ (1) ADy>If, (2) Ci.eTJWW 
(3) C^er^^v^ (4) AP^T*>M^ Ci.eTMMfcfi 
C^eTJl/n^i/Tg^^nX^Tfe^ViCe-^TU-;!/^ (5) C 6 _ l4 
TU-;^^r5/**fc« (6) C 7 . H 77MW+vit> 

sir a** tx v^x =t ^m&mv\ u y >m^^ tc\$ c x _ 6 t 

R a j&***]K^Tf, 



WO 2004/041266 



PCT/JP2003/014139 



408 



1 3. 3$ 




(1-2) 



5 To ) -emfr-znzfc&yo&rciztoM. (fete v. (0 2-x^>-4- 

[ [2- [ (5 -*^)V- 2 -7x^-4-tWJ;W ^h*^] 7x 
—Jll ^h*^] ^>if>^n/t>^, (ii) 2-xh*~>-4- C [3 - 
[ (5 - ^f jl'- 2 -7i^- 4 - W/'J JW ^h^>-] ;* 
h=^->] ^>i£>:/n/1>^ (iii) 2-Xh3r->-4- [ [4- [ (5-* 
10 WV-2-7i^-4-tWJ;W *h^>0 7i^M ^h^] ^ 
>^>-?Urt>m. (iv)4- [ [4- [ (5-*3MP-2-:7jc— )V-A-^ 

. i4. m&mi 3mmoih^^tc^(Dm<o^a^^^^ e 
is. ^>if>gt&;rr£Mis^\ & : r 1 1 — e z — (R^^ams^^n 

n57^- U— (CH 2 ) n^-W 1 - (CH 2 ) m 2 - (m l &&Xfm 2 

»»ft^fto&v>i<3©aMfc&* wHi-o-, -n (r 2 ) -s-, - 

CO-*fc[i-CO-N (R 3 ) R 2 &J;tfR 3 k£^n^n7fcf^^;£7fc 
16. S 
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10 




(I-2A) 



15 



;Ea^ ***** *1tBL*7V>lV*XHF1fim-*tt\t 



2 0. 





2i. R»»*t««*n-cviT'bJ:ViC 1 _ 1 7;v^;^ mm^nx^x^^c 

20 *3ft* 2 0 

2 2. ^>i£>Sg£^3S&*^ *:R 11 -E»- (R ll »«*»**n 
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c x _ 6 7;^MTtti^nx *> «k < s r 1 1 a* e> * s 1 ii mzm* 
23. r 11 j&v\d^>ih^ rbn, a^atf*^ /\uy>{katiT\,*x*> 
*)\r-1])Vi$.~)l>T s. / - c !. 6 7M;k /\oy>ft;£nx^xfc x _ 

;P2k ifcfcte-Y^^vsx, 

10 E^tjg-gr^ -O-, -CH 2 -Q-, -CO-, -CONH-, -N (CH 
3 ) CH 2 -, - S-CH 2 -*fc!J-C = C-T% 

m s 1 $ e> fc c ! _ 6 t jv=¥jvmxmm £ nx * > x t> <t < , 




15 X, 

mR^bXViXfeckVigm^Ci.eT^^SX, R art*7kiStIi^X&£ 
24. ^ 




(1-3) 



Ra 



20 C^4>, fHMttiBiftafe*^bXViXt)«kV^>if>gl*, INKtll^fL 
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2 6. «»*jfia: 




2 7. «$MI!3B5£ 




15 35$, Aay>JR^J;tf««l*nTViT'bJ:ViC 1 _ 6 T;WV3l^&aWCn«> 
20 2 8. ^ 
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R 



13 




CH 2 COOH 



(I -4) 



5 -To ) -c&t>znz>fc&®$irzu^<Dmo 

3 0. 8ts 2 rf^>i?>3re, ^R^S^©^acnl/>^-Z?, R 18 ^,., 

\ZU;i/*T?. E^-N (R 1 4 ) - (CH 2 ) m 2 -£fc«-S- (CH 2 ) m 
10 2 - (R^^TK^M^Sfc^Cj.eT^^r^S^^ m 2 lj:0^Ul3»IS$ 

3 1. R 13 ^g^$rWbTViT'bcl;Vi2 -^T^/U;PST?afe-5l»^2 8 

32. S 



15 




20 ;u*ifettg|j&$nxvixt)«t^c l . 6 T;i'=ir;u*^-r^, R ,0 RtXR ,, ttis^ 
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3 3. E la ^-N(R U )-CH 2 - W*te*mmtt1t\tC l - 6 7)]'*)V&&7F:'t) > 

3 2 IBttO^dtt. 
5 3 4 . If Sfclfl 1 0 , 13, 2 4ffcS2 SlBtt©^**) b< 

ii^s^t s t s g p r 4 o$&#ttt&mffi:&&. 

3 6. GP R 4 053M«ffii»»!l©8»O&»©»t»**^^>'** 
37. GPR40feL< \&£<DW&*7f K *fcfcfc£<0:&fcfe «fctf3r«SU3«fctf 

0 "fr* U # > b\ 7 h * fcteT i-X h <D X £ U ^#*fe. 

3 8. GPR4 OfeK^I^f h^fcttfOSt, ^gtS.fctf # 

i5 ^ > ^j*m u ? ***#*rr %>\t&® t s^r* ^ t zwrnt-rsG p r 
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2 / 3 



160 




10 
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SEQUENCE LISTING 

<110> Takeda Chemical Industries, Ltd. 

<120> Modulator of Receptor Function 

<130> 3119WOOP 

<150> JP 2002-324632 

<151> 2002-11-08 

<150> JP 2003-16889 

<151> 2003-01-27 

<150> JP 2003-153986 

<151> 2003-05-30 

<160> 26 

<210> 1 

<211> 300 

<212> PRT 

<213> Mouse 

<400> 1 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala lie Arg Gly Ala Val Ser 

20 25 30 

His Ala Lys Leu Arg Leu Thr Pro Ser Leu Val Tyr Thr Leu His Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Ala He Thr Leu Pro Leu Lys Ala Val 

50 55 " 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Leu Pro Phe Cys Pro 
65 70 75 80 

Val Phe Ala Leu Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 
85 90 95 



1 
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Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 110 

Gly Tyr Gin Ala He Arg Arg Pro Arg Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala lie Trp Ala Leu Val Leu Cys His Leu Gly Leu Ala Leu Gly Leu 

130 135 140 

Glu Thr Ser Gly Ser Trp Leu Asp Asn Ser Thr Ser Ser Leu Gly He 
145 150 155 160 

Asn He Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Asp Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser lie Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Val He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Val Arg Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe He Asn Pro Asp Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Thr Gly Pro Gly Arg Gly Thr He 

275 280 285 

Cys Val Thr Arg Thr Gin Arg Gly Thr He Gin Lys 
290 295 300 

<210> 2 
<211> 900 
<212> DNA 
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480 

540 
600 
660 



<213> Mouse 
<400> 2 

atggacctgc ccccacagct ctccttcgct ctctatgtat ctgcctttgc gctgggcttt 60 
ccattgaact tgttagccat ccgaggcgca gtgtcccacg ctaaactgcg actcactccc 120 
agcttggtct acactctcca tctgggctgc tctgatctcc tactggccat cactctgccc 180 
ctgaaggctg tggaggccct ggcttctgga gcctggcccc tgccgctccc cttctgccca 240 
gtctttgcct tggcccactt tgctcccctc tacgcaggcg gaggcttcct agctgctctc 300 
agcgctggcc gctacctggg ggctgccttc cccttcgggt accaagccat ccggaggccc 360 
cgctattcct ggggtgtgtg tgtggctata tgggcccttg tcctctgcca cctggggctg 420 
gcccttggct tggagacttc cggaagctgg ctggacaaca gtaccagttc cctgggcatc 
aacatacccg tgaatggctc cccggtctgc ctggaagcct gggatcccga ctctgcccgc 
cctgcccgtc tcagtttctc cattctgctc t.tctttctgc ccttggtcat cactgccttc 
tgctatgtgg gctgcctccg ggccctggtg cgctcaggcc tgagccacaa acggaagctc 
agggcagctt gggtggccgg aggcgctctc ctcacactcc tgctctgcct ggggccctat 720 
aatgcctcca atgtggctag tttcataaac ccggacctag gaggctcctg gaggaagttg 780 
ggactcatca caggggcctg gagtgtggta ctcaacccac tggtcactgg ctacttggga 840 
acaggtcctg gacggggaac aatatgtgtg acgaggactc aaagaggaac aattcagaag 
<210> 3 
<211> 300 
<212> PRT 
<213> Rat 
<400> 3 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala He Arg Gly Ala Val Ser 

20 25 30 

His Ala Lys Leu Arg Leu Thr Pro Ser Leu Val Tyr Thr Leu His Leu 

35 40 45 

Ala Cys Ser Asp Leu Leu Leu Ala He Thr Leu Pro Leu Lys Ala Val 
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50 55 60 

Glu Ala Leu Ala Ser Gly Val Trp Pro Leu Pro Leu Pro Phe Cys Pro 
65 70 75 80 

Val Phe Ala Leu Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 110 

Gly Tyr Gin Ala He Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala lie Trp Ala Leu Val Leu Cys His Leu Gly Leu Ala Leu Gly Leu 

130 135 140 

Glu Ala Pro Arg Gly Trp Val Asp Asn Thr Thr Ser Ser Leu Gly He 
145 150 155 160 

Asn lie Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Asp Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser He Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Val He Thr Ala Phe Cys Tyr Val Gly. Cys Leu Arg Ala 

195 200 205 

Leu Val His Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe He Asn Pro Asp Leu Glu Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Thr Gly Pro Gly Gin Gly Thr He 
275 280 285 
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Cys Val Thr Arg Thr Pro Arg Gly Thr He Gin Lys 
290 295 300 

<210> 4 
<211> 900 
<212> DNA 
<213> Rat 
<400> 4 

atggacctgc ccccacagct ctccttcgct ctctatgtat cagcctttgc actaggcttt 60 
ccattgaact tgttagccat ccgaggtgca gtgtcccacg cgaaactgcg actcaccccc 120 
agcttggtct acactctcca tttggcctgc tctgacctcc tactggccat caccctgccc 
ctgaaggctg tggaggccct ggcttctggg gtctggcccc tgccactccc cttctgccca 
gtctttgcct tggcccactt tgcgcccctc tatgcaggtg gaggcttcct ggctgctctc 
agtgctggcc gctacctggg agctgccttc ccctttggat accaagccat ccggaggccc 
tgctattcct ggggtgtgtg tgtggctata tgggcccttg tcctttgcca cctgggactg 
gctcttggct tggaggctcc cagaggctgg gtggataaca ccaccagttc cctgggcatc 
aacatacccg tgaatggctc cccggtctgc ctggaagcgt gggatcctga ctctgcccgc 
cctgcccgac tcagtttctc gattctgctc ttctttctgc ccttggttat cactgctttc 
tgctatgtgg gctgcctccg ggccctggtg cactcgggcc tgagccacaa acggaagctc 
agggcagctt gggtggctgg aggagcactt ctcacac'tcc tgctctgcct ggggccctat 720 
aatgcttcca atgtggctag tttcataaac ccggacttag aaggctcctg gaggaagttg 780 
gggctcatca caggagcctg gagtgtggtg ctcaacccac tggtcactgg ctacttggga 840 
acaggtcctg gacaggggac aatatgtgtg accaggactc caagagggac aattcagaag 900 
<210> 5 
<211> 300 
<212> PRT 
<213> Human 
<400> 5 

Met Asp Leu Pro Pro Gin Leu Ser Phe Gly Leu Tyr Val Ala Ala Phe 
5 10 15 



180 

240 

300 

360 

420 

480 

540 

600 

660 
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Ala Leu Gly Phe Pro Leu Asn Val Leu Ala lie Arg Gly Ala Thr Ala 

20 25 30 

His Ala Arg Leu Arg Leu Thr Pro Ser Leu Val Tyr Ala Leu Asn Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Thr Val Ser Leu Pro Leu Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Ala Ser Leu Cys Pro 
65 70 75 80 

Val Phe Ala Val Ala His Phe Phe Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Leu 

100 105 110 

Gly Tyr Gin Ala Phe Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Ala 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Val Phe Gly Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asp His Ser Asn Thr Ser Leu Gly He 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Ala Ser Ala Gly Pro Ala Arg Phe Ser Leu Ser Leu Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Ala He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Ala Arg Ser Gly Leu Thr His Arg Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Val Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Leu Tyr Pro Asn Leu Gly Gly Ser 
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245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Yal Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Arg Gly Pro Gly Leu Lys Thr Val 

275 280 285 

Cys Ala Ala Arg Thr Gin Gly Gly Lys Ser Gin Lys 
290 295 300 

<210> 6 
<211> 900 
<212> DNA 
<213> Human * 
<400> 6 

atggacctgc ccccgcagct ctccttcggc ctctatgtgg ccgcctttgc gctgggcttc 60 
ccgctcaacg tcctggccat ccgaggcgcg acggcccacg cccggctccg tctcacccct 120 
agcctggtct acgccctgaa cctgggctgc tccgacctgc tgctgacagt ctctctgccc 180 
ctgaaggcgg tggaggcgct agcctccggg gcctggcctc tgccggcctc gctgtgcccc 240 
gtcttcgcgg tggcccactt cttcccactc tatgccggcg ggggcttcct ggccgccctg 300 
agtgcaggcc gctacctggg agcagccttc cccttgggct accaagcctt ccggaggccg 360 
tgctattcct ggggggtgtg cgcggccatc tgggccctcg tcctgtgtca cctgggtctg 420 
gtctttgggt tggaggctcc aggaggctgg ctggaccaca gcaacacctc cctgggcatc 480 
aacacaccgg tc&acggctc tccggtctgc ctggaggcct gggacccggc ctctgccggc 540 
ccggcccgct tcagcctctc tctcctgctc ttttttctgc ccttggccat cacagccttc 600 
tgctacgigg gctgcctccg ggcactggcc cgctccggcc tgacgcacag gcggaagctg 660 
cgggccgcct gggtggccgg cggggccctc ctcacgctgc tgctctgcgt aggaccctac 720 
aacgcctcca acgtggccag cttcctgtac cccaatctag gaggctcctg gcggaagctg 780 
gggctcatca cgggtgcctg gagtgtggtg cttaatccgc tggtgaccgg ttacttggga 840 
aggggtcctg gcctgaagac agtgtgtgcg gcaagaacgc aagggggcaa gtcccagaag 900 
<210> 7 
<211> 300 



WO 2004/041266 
<212> PRT 

<213> Monkey 
<400> 7 

Met Asp Leu Pro Pro 
5 

Ala Leu Gly Phe Pro 
20 

His Ala Arg Arg Arg 
35 

Gly Cys Ser Asp Leu 
50 

Glu Ala Leu Ala Ser 
65 

Yal Phe Gly Val Ala 
85 

Leu Ala Ala Leu Ser 
100 

Gly Tyr Gin Ala Phe 
115 

Ala He Trp Ala Leu 
130 

Glu Ala Pro Gly Gly 
145 

Asn Thr Pro Val Asn 
165 

Ala Ser Ala Gly Pro 
180 

Leu Pro Leu Ala He 
195 
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Gin Leu Ser Phe Ala 
10 

Leu Asn Val Leu Ala 
25 

Leu Thr Pro Ser Leu 
40 

Leu Leu Thr Val Ser 
55 

Gly Ala Trp Pro Leu 
70 

His Phe Ala Pro Leu 
90 

Ala Gly Arg Tyr Leu 
105 

Arg Arg Pro Cys Tyr 
120 

Val Leu Cys His Leu 
135 

Trp Leu Asp His Ser 
150 

Gly Ser Pro Val Cys 
170 

Ala Arg Phe Ser Leu 
185 

Thr Ala Phe Cys Tyr 
200 
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Leu Tyr Val Ala Ala Phe 
15 

He Arg Gly Ala Arg Ala 
30 

Yal Tyr Ala Leu Asn Leu 
45 

Leu Pro Leu Lys Ala Val 
60 

Pro Ala Ser Leu Cys Pro 
75 80 
Tyr Ala Gly Gly Gly Phe 
95 

Gly Ala Ala Phe Pro Leu 
110 

Ser Trp Gly Val Cys Ala 
125 

Gly Leu Val Phe Val Leu 
140 

Asn Thr Ser Leu Gly He 
155 160 
Leu Glu Ala Trp Asp Pro 
175 

Ser Leu Leu Leu Phe Phe 
190 

Val Gly Cys Leu Arg. Ala 
205 
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Leu Ala His Ser Gly Leu Thr His Arg Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Val Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Leu Asn Pro Asn Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Arg Gly Pro Gly Leu Lys Thr Val 

275 280 285 

Cys Ala Ala Arg Thr Gin Gly Ser Thr Ser Gin Lys 

290 295 300 

<210> 8 
<211> 900 
<212> DNA 
<213> Monkey 
<400> 8 

atggacctgc ccccgcagct ctcctttgcc ctctatgtgg cggcctttgc gctgggcttc 60 
ccgctcaacg tcctggccat ccgaggggcg agggcccacg cccggcgccg tctcaccccc 120 
agcctggtct acgccctgaa cctgggctgc tccgacctgt tgctgacagt ctccctgccc 180 
ctgaaggcgg tggaggcgct ggcctccggg gcctggcctc tgccggcctc actgtgccct 240 
gtcttcgggg tggcccactt tgctccactc tatgccggcg ggggcttcct ggccgccctg 300 
agtgcaggcc gctacctggg agcggccttc cccttgggct accaagcctt ccggaggccg 360 
tgctattcct ggggggtgtg tgcggccatc tgggccctcg tcctgtgtca cctgggtctg 420 
gtctttgtgt tggaggctcc gggaggctgg ctggaccaca gcaacacctc actgggcatc 480 
aacacaccgg tcaacggctc tcccgtctgc ctggaggcct gggacccggc ctctgccggc 540 
ccggcccgct tcagcctctc tctcctgctt tttttcctgc ccttggccat cacagccttc 600 
tgctacgtgg gctgcctccg ggcactggcc cactccggcc tgacccacag gcggaagctg 660 
agggccgcct gggtagccgg cggggccctc ctcacgctgc tgctctgcgt aggaccctac 720 
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aacgcctcca atgtggccag ctttctgaac cccaatctgg gaggctcctg gcggaagctg 780 
gggctcatca cgggtgcctg gagtgtggtg ctcaacccgc tggtgaccgg ttacttggga 840 
aggggtcctg gcctgaagac agtgtgtgcg gcaagaacgc aagggagcac gtcccagaag 900 
<210> 9 
<211> 300 
<212> PRT 
<213> Hams tar 
<400> 9 

Met Ala Leu Ser Pro Gin Leu Phe Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala He Arg Gly Ala Val Ala 

20 25 30 

Arg Ala Arg Leu Arg Leu Thr Pro Asn Leu Val Tyr Thr Leu His Leu 

35 40 45 

Ala Cys Ser Asp Leu Leu Leu Ala He Thr Leu Pro Val Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Leu Pro Leu Cys Pro 
65 70 75 80 

Val Phe Val Leu Val His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 110 

Gly Tyr Gin Ala Yal Arg Arg Pro Arg Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Met Gly Leu Val Leu Gly Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asn Thr Thr Ser Ser Ser Leu Gly He 
145 150 155 160 

Asn Thr Pro Val Asa Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 
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165 170 175 

Asn Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser He Leu Leu Phe Phe 

180 185 190 

Val Pro Leu Val He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Ala His Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Ala Ala Gly Gly Ala Phe Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Val Asn Pro Asp Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ser Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Ala Ser Pro Gly Arg Gly Thr Val 

275 280 285 

Cys Thr Thr Arg Thr Gin Gly Gly Thr He Gin Lys 
290 295 300 

<210> 10 
<211> 900 
<212> DNA 
<213> Hams tar 
<400> 10 

atggccctgt ctccccaact cttcttcgcc ctctatgtgt ctgccttcgc gctgggcttc 
ccgctgaacc tgttggccat ccgaggcgcc gtggcccgtg caaggctgcg gctcaccccc 120 
aacctggtct atacactcca cctggcctgc tctgacctgc tcctggccat cacgctaccc 180 
gtgaaggccg tggaggccct ggcttctggg gcctggcccc tgccgctccc cttgtgccct 240 
gtctttgtct tggtgcactt cgccccactc tatgcgggcg gaggcttcct ggcggctctc 
agtgctggcc gctacctggg ggctgccttc cccttcgggt accaagccgt tcggcggccc 
cgctactcct ggggcgtgtg tgtggctata tgggcccttg tcctctgcca catggggctg 



60 



300 
360 
420 
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gtcctcggct iggaggctcc cggaggctgg ctgaacacca ccagcagctc cctgggaatc 480 
aacacaccgg tgaatggttc cccggtgtgc ctggaagcct gggatcccaa ctctgcccgg 540 
cctgcccgcc tcagtttctc catcctgctc ttcttcgtgc ccctggtcat caccgccttc 600 
tgctacgtgg gctgcctgcg ggctctggcc cactcgggcc tgagccacaa acggaagctc 660 
agggcagcct gggcggccgg aggggccttt ctcacactcc tgctctgctt ggggccctac 720 
aatgcctcca atgtggcgag tttcgtaaac ccggacctgg gaggctcctg gaggaagctg 780 
gggctcatca cagggtcctg gagtgtggta ctcaacccgc tggtcaccgg ttacttggga 840 
gcaagtcctg gccgagggac agtatgtacg acaaggactc aaggaggaac aattcagaag 900 
<210> 11 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 11 

cgtcgacccg gcggccccat ggacctgccc ccg 33 
<210> 12 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 12 

catcgattag cagtggcgtt acttctggga ctt 33 
<210> 13 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding mGRP40 
<400> 13 
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gtcgaccacc atggacctgc ccccacagct ctccttcgct c 41 
<210> 14 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding mGRP40 
<400> 14 

actagtctac ttctgaattg ttcctctttg agtcctcg 38 
<210> 15 
<2U> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding rGRP40 
<400> 15 

gtcgaccacc atggacctgc ccccacagct ctccttcgct c 41 
<210> 16 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding rGRP40 
<400> 16 

actagtctac ttctgaattg tccctcttgg agtcctgg 38 
<210> 17 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 17 

tttctctgtg ggcctcgttt cctc 24 
<210> 18 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 18 

cgtgctctgg ctcggtgctc etc 23 
<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 19 

ggcctcgttt cctccctgat 20 
<210> 20 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 20 

gccctcctgc cccatgctcc ttcc 24 
<210> 21 
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<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 21 

gtcgacgacg agaggcaccc actcggcccc atg 
<210> 22 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 22 

gctagcctac ttctgaattg ttcctccttg agt 
<210> 23 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 23 

cgccaguugu gacauucuun n 21 
<210> 24 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 24 

nngcggucaa cacuguaaga a 21 
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<210> 25 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribo thymidine 
<400> 25 

cunguuagcc auccgaggcn n 21 
<210> 26 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy r ibothymidine 
<400> 26 

nngaacaatc ggtaggctcc g 21 
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within PCT Article 6 too. 

Although claim 10 relates to a compound of the general formula (1-1) , 
Xa in this general formula is specified as "a spacer other than an alkylene 
group" and, therefore, involves a great number of compounds. (In other 
words, the compound is specified by nothing but the partial structure 
alone) . However, only part of such compounds are disclosed in the meaning 
within PCT Article 5 and thus this claim is not fully supported in the 
meaning within PCT Article 6. The same applies to claims 11 and 12 
depending on claim 10 , though the compounds are slightly specified therein . 
The description on "spacer" is given in claim 28 too and only part of 
such compounds are disclosed in the meaning within PCT Article 5 and 
thus this claim is not fully supported in the meaning within PCT Article 
6. 
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Concerning claims 1 to 9 and 36 to 38, therefore, the search was made 
on the assumption of relating to the compounds specifically cited in 
the description. Concerning Xa in the general formula (1-1) in claims 
10 to 12, the search was made on the compounds wherein Xa is specifically 
cited in the description. Concerning E 1 in the general formula (I-f) 
in claims 28 to 31, the search was made on the compounds wherein E is 
specifically cited in the description- The remaining claims were 
completely searched. 
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